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To  Field  Marshal,  His  Royal  Highness  Prince  Arthur  William  Patrick  Albert, 
Duke  of  Connaught  and  of  Strathearn,  K.G.,  K.T.,  K.P.,  etc.,  etc.,  etc.. 
Governor  General  and  Commander  in  Chief  of  the  Dominion  of  Canada. 

May  it  Please  Your  Royal  Highness: 

The  undersigned  has  the  honour  to  lay  before  Your  Royal  Highness  the 
Manitoba  Hydrographic  Survey  Report  for  the  calendar  years  1912-13-14. 

Respectfully  submitted, 

W.  J.  ROCHE, 

Minister  of  the  Interior. 


Ottawa,  May  31,  1915. 
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Department  of  the  Interior, 

Ottawa,  May  31,  1915. 


The  Honourable  W.  J.  Roche,  M.D., 
Minister  of  the  Interior. 


Sir, — I have  the  honour  to  submit  the  Manitoba  Hydrographic  Survey 
Report  for  the  calendar  years  1912-13-14,  and  to  recommend  that  it  be  published 
as  Water  Resources  Paper  No.  4,  of  the  Dominion  Water  Power  Branch. 

I have  the  honour  to  lie,  sir. 

Your  obedient  servant, 

W.  W.  CORY, 

Deputy  Minister  of  the  Interior. 
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Department  of  the. Interior, 

Dominion  Water  Power  Branch, 

« 

Ottawa,  May  31,  1915. 


W.  W.  Cory,  Esq.,  C.M.G., 

Deputy  Minister  of  the  Interior, 

Sir, — I have  the  honour  to  submit  the  attached  report  on  the  Manitoba 
Hydrographic  Survey  for  the  calendar  years  1912-13-14  by  M.  C.  Hendry, 
B.A.Sc.,  Chief  Engineer. 

In  view  of  its  important  bearing  on  the  industrial  development  of  Manitoba, 
I would  recommend  that  it  be  published  as  Water  Resources  Paper  No.  4,  of 
the  Dominion  Water  Power  Branch. 


Respectfully  submitted, 

J.  B.  CHARLIES, 

Superintendoit. 
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Winnipeg,  May  31,  1915. 

J.  B.  Challies,  Esq., 

Superintendent,  Dominion  Water  Power  Branch, 

Department  of  the  Interior, 

Ottawa,  Ont. 

Sir, — I have  the  honour  to  submit  herewith  the  manuscript  of  the  Progress 
Report  of  Stream  Measurement,  Manitoba  Hydrographic  Survey. 

This  report  covers  the  hydrographic  work  carried  on  by  this  Survey  since 
its  organization  in  1912  up  to  the  end  of  1914.  I would  request  that  it  be 
published  as  one  of  the  Water  Resources  Papers  of  the  Dominion  Water  Power 
Branch. 

In  submitting  this  report,  I wish  to  acknowledge  the  loyal  and  efficient 
assistance  of  all  members  of  my  staff  in  collecting  and  arranging  the  data  herein 
compiled. 


I have  the  honour  to  be,  sir, 

Your  obedient  servant, 

M.  C.  HENDRY, 

Chief  Engineer. 
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PART  I. 


PROGRESS  REPORT  OF  THE  MANITOBA  HYDROGRAPHIC 

SURVEY  FOR  THE  CALENDAR 
YEARS  1912-13-14. 


IXTRODUCTIOX. 


The  inception  of  the  work  of  the  Manitoba  Hydrographic  Survey  was  a natural 
consequence  of  the  hydraulic  power  investigations  commenced  in  Manitoba  by 
the  Dominion  Water  Power  Branch  in  1911.  The  institution  of  these  investiga- 
tions rendered  imperative  h\*drographic  studies  of  the  rivers  in  the  province,  as 
prior  to  1911  the  collection  of  such  data  along  systematic  lines  had  nowhere 
been  undertaken.  Under  ideal  conditions  the  gathering  of  hydrographic  data 
should  precede  the  study  of  rivers  from  a power  or  other  standpoint.  Under 
the  above  circumstances  it  was  necessary  that  the  investigations  of  the  streams 
for  discharge  and  power  should  be  carried  on  simultaneously. 

The  gathering  of  hydrographic  data  is  of  prime  importance,  not  only  from 
a hydraulic  power  standpoint,  but  also  in  connection  with  other  uses  of  the  surface 
water  supply.  These  various  uses  may  be  enumerated  as  follows; — 

1 . Domestic,  municipal  and  manufacturing  purposes. 

2.  Irrigation. 

3 . Water-power. 

4.  Drainage. 

5.  Sewage  Disposal. 

6.  Navigation. 

7.  Flood  Prevention. 


In  the  province  of  Manitoba,  information  regarding  stream  flow  or  surface 
water  supply  is  or  may  be  required  for  any  one  of  these  uses.  Throughout 
the  province,  numerous  towns  and  villages  are  depending  upon  the  rivers  for 
their  flomestic  water  supply;  this  demand  will  rapidly  grow  as  the  population 
increases,  and  further  information  in  regard  to  the  amount  of  water  available 
will  be  recpiired.  In  the  southwestern  part  of  the  j^rovince,  where  the  average 
annual  rainfall  varies  between  14  and  17  inches,  and  where  agriculture  is  the 
chief  pursuit,  the  use  of  water  for  irrigation  purposes  is  to  be  expecteii.  Many 
of  the  rivers  throughout  the  j)rovince  present  power  possibilities,  and  studies 
have  been  made  to  determine  their  probable  economic  value.  The  true  value 
of  these  potential  water-powers  cannot  be  iletermined  without  a thorough 
knowledge  of  the  water  availal)le  in  the  streams,  especially  uiuh'r  comlitions 
of  low  discharge.  In  th(‘  northern  and  si)uthw«‘stern  portions  of  the  province 
the  reclamation  of  large  tracts  of  lands  by  drainage  may  profitably  be  umltT- 
tak(*n.  As  s(*tth“ment  Ix'comes  inort*  dense  the  nece.ssity  for  the  reclamation 
of  th(‘se  hinds  will  become  mori*  pressing;  it  is  essential,  therefore,  that  accurate 
information  concerning  the  rt'giimm  of  flow  of  streams  forming  the  natural  outlets 
for  such  drainage  be  obtaimal. 

'I'he  us(‘  of  the  streams  of  tin*  province'  in  connection  with  si'wagt'  disposal 
will,  at  no  distant  dati',  command  attention  since  the  rapid  growth  of  the  towns 
and  villages  will  .soon  rt'iider  in'cessary  the  formulation  of  a policy  reljitivi' 
to  the  disposal  of  tlu'ir  waste  in  such  a manner  as  will  obviate'  any  pe»ssil)h‘ 
dangi'r  to  the  c«»mmunity  as  a wheele'.  In  e)iiie'r  that  this  que'stiem  may  be' 
handh'd  inte'llige'iit ly , a thorough  kneewh'elge'  e»f  the'  run-e»tY  e'e»nelitie»ns  eif  the' 
stre'ams  is  e>f  e'xtre'ine'  impeert aiice'. 
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Several  of  the  main  rivers  in  the  province  might  be  utilized  for  navigation 
purposes;  in  fact,  before  the  advent  of  the  railway  in  Manitoba,  the  Red  river 
formed  the  only  means  of  communication  with  the  outside  world.  Improvement 
for  navigation  purposes  is  being  urged  in  many  quarters,  and  for  this  jiurpose 
a study  of  the  hydrology  of  these  streams  is  necessary. 

Owing  to  the  fluctuation  of  stream  flow,  not  only  from  day  to  day  but  from 
month  to  month  and  from  year  to  year,  and  the  effect  that  such  variation  may 
have  upon  any  one  of  the  uses  to  which  the  streams  may  be  adapted,  it  is  imper- 
ative that  the  gathering  of  stream  flow  data  be  made  to  extend  over  a consider- 
able term  of  years,  so  that  a true  idea  of  the  stream  regimen  may  ultimatel}'^ 
be  formed. 


ORGANIZATION  AND  SCOPE. 

When  the  Manitoba  Hydrographic  Survey  was  organized  early  in  1912, 
it  was  decided  that  the  work  should  be  carried  on  in  as  comprehensive  a manner 
as  possible,  and  that  as  funds  became  available  and  the  opportunitj^  offered, 
the  work  should  be  extended  to  embrace  the  whole  of  the  province  of  Manitoba. 
At  its  inception,  however,  the  district  in  which  stream  flow  data  were  particularly 
required  was  that  tributary  to  the  Winnipeg  river  as  survej^s  were  being  carried 
on  to  determine  the  power  possibilities  of  that  river.  Mr.  Douglas  L.  McLean, 
under  whose  direction  these  power  investigations  were  being  carried  out,  was 
placed  at  the  head  of  the  survey.  Office  quarters  were  secured  in  Winnipeg, 
and  office  equipment,  supplies,  and  the  necessary  outfit  for  field  work  assembled. 
Several  engineers  who  had  been  employed  on  the  Winnipeg  River  work  were 
detailed  to  the  Hydrographic  Survey,  and  the  work  of  stream  flow  investigation 
was  instituted.  Since  the  organization  of  the  survey  the  work  has  been  extended 
from  time  to  time  until  it  now  covers  all  the  principal  rivers  of  the  province. 

Mr.  McLean  resigned  from  his  position  in  October,  1913,  in  order  to  accept 
a position  on  the  construction  staff  of  the  Greater  Winnipeg  Water  Supply 
project,  and  the  work  was  thenceforth  energetically  carried  on  until  the  following 
June  by  Mr.  S.  S.  Scovil,  Assistant  Chief  Engineer,  Upon  the  writer  taking 
charge  of  the  work,  Mr.  Scovil  was  transferred  to  Ottawa,  being  placed  in  charge 
of  the  run-off  and  storage  studies  undertaken  by  the  Lake  of  the  Woods  Technical 
Board,  in  connection  with  the  Lake  of  the  Woods  Reference  before  the  Interna- 
tional Joint  Commission. 

In  organizing  this  work,  it  was  recognized  that  probably  the  best  and  most 
comprehensive  methods  for  gathering  hydrographic  data  were  those  employed 
by  the  Water  Resources  Division  of  the  United  States  Geological  Survey. 
Through  the  courtesy  of  the  officers  of  that  organization,  studies  were  made  of 
their  field  and  office  methods,  both  districts  covered  by  their  engineers  and  at 
the  head  office  in  Washington.  The  work  was  then  mapped  out  and  has  since 
been  carried  on  along  lines  closely  following  the  practice  of  the  United  States 
engineers. 

The  different  streams  to  be  studied  were  investigated  and  suitalile  locations 
selected  for  the  establishment  of  metering  stations,  the  selection  of  the  stations 
depending  upon  the  physical  features  and  the  need  of  data  in  that  particular 
locality.  At  these  metering  stations,  gauges  were  also  established  and  the 
services  of  some  person  living  in  the  locality  were  secured  to  read  the  gauge 
daily.  These  daily  observations  are  recorded  in  a book  provided  for  the  purpose 
and  examined  by  the  engineer  on  each  of  his  trips  to  the  station.  The  readings 
as  entered  in  the  book  are  transferred  to  cards  by  the  gauge  reader,  and  are 
forwarded  weekly  to  the  chief  engineer.  From  a study  of  these  readings  and 
the  meterings,  the  daily  discharges  are  arrived  at. 

On  the  organization  of  the  •Manitoba  Hydrographic  Survey  the  work  of 
the  Winnipeg  River  Power  Survey  was  merged  with  it.  Since  then  all  invest!- 
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Rations,  whether  hydrographic,  storage,  power,  or  river  improvement,  have  been 
carried  on  under  the  one  central  control.  By  this  arrangement  the  work  naturally 
falling  within  the  scope  of  the  survey  has  been  carried  on  efficiently  and  system- 
atically. Conservation  investigations  for  power  and  storage  are  being  dealt 
with  in  a comprehensive  manner  with  a view  to  determining  the  best  use  of  the 
available  water  supply. 

In  gathering  the  stream  flow  data  it  is  believed  that  the  results  obtained 
are  sufficiently  accurate  for  all  practical  purposes;  the  aim  being  not  so  much 
to  concentrate  on  a few  streams  and  so  obtain  records  of  extreme  accuracy,  but 
rather  to  spread  the  effort  over  a wide  territory  and  so  serve  as  many  purposes 
as  possible  without  unduly  sacrificing  the  accuracy  of  results.  In  this  connection 
it  is  essential  that  the  records,  in  order  that  they  may  properly  cover  all  possible 
range  in  stage  of  the  rivers  investigated,  should  extend  over  a considerable 
term  of  years.  On  some  streams  this  term  should  be  from  five  to  ten  years, 
while  in  other  cases  it  should  extend  over  a much  longer  period,  say  from  ten  to 
twenty  years.  The  length  of  term  will  depend  largely  on  the  character  and 
relative  importance  of  the  stream  and  the  possibility  of  estimating  the  discharge 
by  comparison  with  records  of  other  streams  in  the  vicinity.  To  quote  from  an 
authority  on  this  subject,  “the  object  should  be  to  gauge  a certain  number  of 
streams  at  all  seasons  of  the  year  so  as  to  ascertain  their  total  discharge  and  its 
seasonal  distribution,  also  to  gauge  others  at  certain  stages  which  have  been 
determined  to  be  critical  points  in  their  regimen.”  It  may  be  stated  here  that 
the  standpoint  taken  by  the  United  States  Geological  Survey  is,  that  owing  to 
the  constantly  changing  flow  of  the  streams,  data  of  reasonable  accuracy  showing 
the  distribution  of  flow  over  several  consecutive  years,  are  of  more  importance 
than  very  accurate  measurements  covering  short  periods  of  time. 

Gare  should  be  exercised  in  drawing  conclusions  from  the  data  published 
herein,  owing  to  the  limited  period  over  which  most  of  the  records  extend,  and 
the  fact  that  these  records  are  often  unsupported  by  any  earlier  observations. 


DISTRICTS. 


During  the  first  year  that  the  hydrographic  work  was  carried  on,  some 
twenty-six  regular  stations  were  established  at  which  data  were  collectetl  through- 
out the  year;  forty-one  others  were  located  at  which  miscellaneous  reailings 
were  secured  throughout  the  summer.  From  time  to  time  during  the  past 
three  years,  these  stations  have  b(>en  revised  and  others  established.  In  the 
light  of  fuller  iuformation,  it  was  found  desirable  to  change  the  location  of  certain 
stations  so  as  to  increase  the  value  of  the  data  gathered.  Owing  to  transpor- 
tation difliculties  nud.  with  in  connection  with  the  op(“ration  of  others,  changes 
have  been  made  which  without  making  for  greater  accuracy  have  renderoil 
stations  more  accessilde.  In  otlu'r  cases,  it  has  been  deenual  advisabli'  to 
disc(uitinue  a station  entircdy  owing  either  to  overlapping  or  to  the  fact  that  the 
information  could  be  obtained  indirc'ctly  from  sonu'  other  station. 


During  tin*  first  y(>ar  following  organization,  attention  was  concentrateil  as 
much  as  possible  on  that,  portion  of  the  country  tributary  to  the  district  eovi'red 
by  the  water-pow(“r  investigations,  and  practically  all  of  tlu>  permanent  stations 
tli(>n  (‘stablislu'd  ar(>  locatcal  in  that  drainage  area.  'I'he  misc(‘llanet)us  stations 
establislual  were*  spn'ad  throughout  the  province  with  a vi(‘w  to  instituting  the 
work  and  at  the  same  tinu'  ascertaining  the  desir.ability  of  pcanninent  stations 
in  the.  scweral  localities.  Wluau'ver  their  value  has  been  est.ablished,  st.atii>ns 
hav(“,  as  far  as  possible,  lu'cn  located,  though  owitig  to  the  prt'ssnre  of  otlu'r 
branches  of  the  work  it  has  lutt  been  po.ssiblc  to  carry  out  this  pi)licy  to  as  gn\at 
an  extent  as  is  desired. 
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In  dealing  with  the  work  of  the  survey,  the  territory  covered,  due  princi- 
pally to  geographic  conditions,  falls  naturally  into  several  main  divisions.  From 
time  to  time  the  work  in  these  several  divisions  may  be  extended,  since  up  to  the 
present  time  only  the  principal  streams  have  been  examined.  The  divisions 
may  be  enumerated  as  follows; — 

1 .  — Lake  of  the  Woods  tributaries  and  outlet. 

2.  — Winnipeg  river  and  tributaries. 

3.  — Red  river  and  tributaries. 

4.  — Assiniboine  river  and  tributaries. 

5.  — The  district  to  the  west  of  lake  Winnipegosis,  including  the 

Saskatchewan  river  and  its  tributaries. 

6.  — The  east  shore  of  lake  Winnipeg. 

7.  — The  Nelson  river. 


Keewatin,  M.  H.  S.  Evaporation  Station.  Meteorologir^al  Instrument  Siielter. 


Lake  of  the  Woods  Tributaries  and  Outlet. 

The  lake  of  the  Woods  district  comprises  all  that  territory  lying  above  the 
outlets  of  the  lake,  and  includes  the  lake  of  the  Woods,  Rainy  river.  Rainy 
lake  and  tributaries  and  Namakan  lake  and  tributaries.  This  district  forms 
the  chief  source  of  the  Winnipeg  river,  and  as  it  has  a very  important  bearing 
on  the  power  reach  of  the  river  below  the  outlet,  a numlier  of  stations  were 
established,  the  principal  ones  being  at  the  outlets  of  the  lake  of  the  Woods. 
Meterings  on  the  Rainy  river  at  International  Falls  were  made  in  conjunction 
with  the  LTnited  States  Geological  Survey,  while  stations  were  established  and 
maintained  by  this  Survey  at  the  outlets  of  Namakan  lake.  Besides  these,  some 
ten  or  twelve  stations  were  established  on  the  smaller  rivers  tritiutarv  to  the  lakes. 

Owing  to  the  power  studies  being  made  on  the  Winnipeg  river,  and  the  need 
of  information  relative  to  regulation,  a knowledge  of  the  hydrology  of  these 
rivers  and  lakes  was  of  prime  importance.  The  work  instituted  in  the  first  year 
of  the  survey  has  therefore  been  vigorously  continued,  but  with  one  or  two 
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important  changes.  About  the  time  that  the  work  was  instituted  a reference 
was  made  to  the  International  Joint  Commission  in  connection  with  the  regu- 
lation of  the  level  of  the  lake  of  the  Woods.  As  there  are  many  interests  involved 
in  this  regulation,  and  since  it  is  not  only  an  international  but  also  an  inter- 
provincial  question,  several  Provincial  and  Dominion  Governmental  Depart- 
ments have  been  consulted  and  required  to  furnish  data.  These  data  are  prin- 
cipally along  hydrological  lines  so  it  was  necessary  to  make  some  divisions  of 
the  work.  Under  the  arrangement  made,  the  Manitoba  Hydrographic  Survey 
confined  its  op>erations  to  the  gathering  of  data  in  the  vicinity  of  the  outlets  of 
the  lake  of  the  Woods.  Above  that  point  all  the  data  are  being  collected  by 
the  other  departments  referred  to.  These  data  which  are  made  available  to 
the  consulting  engineers  of  the  International  Joint  Commission  are  of  consid- 
erable volume,  and  necessitate  keeping  an  engineer  and  an  assistant  continuously 
on  the  ground.  Owing  to  the  fact  that  the  waters  of  the  lake  of  the  Woods 
are  discharged  into  the  Winnipeg  river,  through  a number  of  outlets  some  of 
which  are  controlled  by  power  plants,  it  has  been  necessary  to  establish  metering 
stations  at  a number  of  points,  and  gauges  at  various  other  locations.  In  addition 
to  the  work  relative  to  these  gauging  and  metering  stations,  data  of  a meteoro- 
logical nature  are  also  being  gathered. 

Winnipeg  River  and  Tributaries. 

The  district  referred  to  as  the  “Winnipeg  river  and  tributaries”  comprises 
all  that  territory  lying  below  the  lake  of  the  Woods  outlets  and  tributary  to  the 
Winnipeg  river.  The  tributaries  are  not  numerous  and,  with  the  sole  exception 
of  the  English  river,  are  of  small  magnitude.  The  English  river  joins  the  Winni- 
peg in  the  vicinity  of  the  interprovincial  boundary  of  Ontario  and  Manitoba, 
and  drains  a large  territory  directly  north  of  the  lake  of  the  Woods  district. 
Lying  almost  entirely  in  unsurveyed  territory,  its  drainage  area  is  rather  indeter- 
minate, but  roughly  speaking  it  forms  about  one-half  of  the  total  tributary 
drainage  area  lying  above  the  junction  of  the  two  rivers.  A station  has  been 
established  on  this  river  near  the  mouth,  but,  owing  to  the  remoteness  from 
settlement,  it  has  been  found  impossible  to  secure  the  services  of  a gauge  reader. 
On  this  account  it  has  not  been  possible  to  arrive  at  the  daily  discharge  directly, 
only  scattered  meterings  being  available,  but  from  a consideration  of  the  measure- 
ments taken  on  the  Winnipeg  river  above  and  below  the  confluence,  the  discharge 
of  the  English  river  may  be  approximately  deduced.  The  smaller  tributaries 
of  the  Winnipeg  have  been  metered  and  records  of  the  discharge  kept  more  or 
less  systematically,  depending  upon  their  importance. 

On  the  main  river,  records  are  available  since  1907  and  are  included  in 
this  report.  The  records  from  1907  to  1910  inclusive  are  based  on  tail-race  gauge 
readings  at  Point  du  Bois,  together  with  discharge  measurements  made  at  or 
in  the  vicinity  of  Otter  falls  by  engineers  of  the  city  of  Winnipeg  and  of  the 
Winnipeg  Electric  Street  Railway.  In  October,  1911,  a metering  station  was 
established  by  this  survey  at  Slave  falls,  the  measurements  being  referred  to 
the  same  gauge  at  Point  du  Bois.  On  the  Pinawa  channel  there  are  three  stations, 
one  at  the  intake  to  the  channel  and  the  other  two,  respectively,  above  and 
below  the  power-house  of  the  Winnipeg  Electric  Railway  Company,  the  last 
two  being  established  for  the  purpose  of  rating  the  power  station. 

The  two  districts  just  described  lie  almost  entirely  within  the  Laurentian 
formation;  in  fact,  the  Winnipeg  river  and  the  lake  of  the  Woods  may  be  said 
to  form  the  southwestern  boundary  of  that  formation.  This  would  account  in 
a great  measure  for  the  small  number  of  rivers  tributary  to  the  basin  from  the 
southwest. 

The  granites  and  gneisses  of  the  Laurentian  formation  underlie  the  whole 
region,  and  the  topographical  features  are  typical  of  it,  lakes  and  rivers  abounding 
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throughout  the  district.  Rock  outcroppings  are  very  frecjuent  and  the  soil  covering 
is  shallow,  conditions  which  would  tend  to  rapid  run-off,  were  the  lack  of  storage 
in  the  form  of  ground-water  not  made  up  for  in  a large  degree  by  the  numerous 
lakes.  The  forest  covering  of  the  district  varies.  In  some  parts  it  is  sparse 
owing  to  the  shallow  soil,  while  in  other  parts  dense  growths  of  evergreens,  such 
as  spruce,  pine,  and  balsam  are  to  be  found,  with  occa.sional  clumps  of  birch. 
Much  lumbering  has  been  carried  on  in  the  di.strict,  and  most  of  the  larger 
stands  of  timber  have  been  cut.  In  other  parts  the  forest  has  been  overrun 
with  fire  so  that  the  standing  timber  is  now  to  a large  extent  of  second  growth. 


Liike  of  the  Woods,  Western  Outlet.  North  Tunntd  Island  metering  section. 


At  present  the  stations  in  the  district  tit  which  run-off  data  are  being 
gathered  are  confined  almost  entirely  to  the  outlets  of  the  lake  of  the  Woods 
and  the  Winnipeg  river. 


Red  Hivek  Distiuct. 


What  is  known  as  the  Red  river  district  is  tlmt  portion  of  the  Red  rivi'r 
viilley  lying  betwi'en  the  intermit iontil  boundary  ami  hike  Winnipeg:  it  also 
includ(!S  the  ti'rritory  drained  by  its  tributaries,  with  the  exception  of  the 
AssiniboiiKL  dda*  naturi*  of  tlu‘  ai(*a  drained  by  tin*  river  within  the  provinci' 
vari(!S  bi'tweiai  the  swampy  and  muskeg  country  bordciing  the  l.aurentian 
formation  to  th(‘  east  and  tlu*  open  prairie  found  gi‘m*rally  to  tlu'  west  ot  tin* 
river.  Owing  to  tin*  nature  of  the  country  lying  to  tin*  (‘ast,  drainage  for  laml 
r(?cl:imat ion  is  to  be  expected;  such  reclamation  will  naturally  have  an  eOcet 
upon  the  rang(‘  in  stage  of  thi‘  rivi'r;  in  lact,  this  elb'ct  has  to  some  I'Xtent 
alri'ady  occurred  owing  to  drainage  schi'ines  in  operation  to  tin*  south  ol  the 
international  boundary  in  the  state*  of  Miniu'sota.  'I'lu*  possibility  of  such  an 
elTecf  upon  th('  river  renders  its  study  advisable.  Orainage  ;dready  in  operation 
or  to  be  atifieipaled,  is  not.,  liowever,  the  only  I'l'astin  necessitating  the  colh'etion 
of  hydrographic  d:ita.  'The  importance  ol  the  liver  fiom  a navigation  stand- 
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point  has  been  put  forward  on  numerous  oecasions;  in  fact,  with  the  idea  of  its 
improvement  for  that  purpose,  a careful  survey  was  carried  out  by  this  organiza- 
tion. Such  improvement  would  but  revive  an  early  use  of  the  river  which  before 
the  advent  of  the  railway  formed  the  chief  artery  of  communication  and  transport 
with  the  outside  world.  In  order  that  all  phases  of  the  question  may  be  looked 
into,  metering  stations  have  been  established  at  Emerson,  near  the  international 
boundary,  and  at  Winnipeg,  and  gauges  have  been  located  at  several  other 
points.  In  addition,  metering  stations  have  been  established  on  the  several 
tributaries,  viz.,  the  Roseau,  the  Rat,  and  the  Seine. 


Assiniboine  River  District. 

The  Assiniboine  river  forms  the  chief  tributary  to  the  Red  river  within  the 
confines  of  the  province  of  IManitoba;  it  drains  the  country  to  the  west  of  the 
Duck  and  Riding  mountains  and  north  of  the  international  boundary.  Some 
of  its  tributaries  have  their  source  within  the  province  of  Saskatchewan.  The 
southern  and  western  part  of  the  drainage  area  may  be  termed  prairie  country, 
with  scattered  timber  bluffs.  The  northern  section  of  the  area  has  a greater  tree 
covering,  the  Riding  mountain  district  at  the  source  of  one  of  the  tributaries 
being  well  timbered  and  lying  within  a forest  reserve.  The  tributaries  from  these 
two  areas  are  characteristic  of  the  country  which  they  drain.  One  of  the  chief 
tributaries,  the  Souris,  has  the  small  winter  flow  generally  noted  for  prairie 
streams.  It  rises  within  the  province  of  Saskatchewan,  makes  a loop  down  into 
the  state  of  Minnesota,  and  then  recrosses  the  international  boundary  into  the 
province  of  Manitoba.  This  stream  flows  through  what  may  be  termed  the  dry 
section  of  Manitoba,  the  district  drained  having  the  lowest  annual  rainfall  of 
any  portion  of  the  province.  The  Little  Saskatchewan,  rising  in  the  Riding 
mountains,  is  also  a tributary  of  the  Assiniboine  and  is  worthy  of  mention 
owing  to  its  power  possibilities.  There  are  at  present  three  power  developments 
on  this  river,  viz.,  at  Minnedosa,  Rapid  City,  and  Brandon. 

As  the  Assiniboine,  with  its  tributaries,  drains  parts  of  the  province  that  are 
very  well  populated,  it  is  important  as  a source  of  domestic  water  supply  or  a 
means  of  sewage  disposal.  In  addition,  the  possible  use  of  its  waters  for  irrigation 
purposes  in  the  southwestern  part  of  the  province  may  be  anticipated,  while 
its  po.ssible  importance  as  a source  of  power  renders  a eareful  hydrographic 
stiuly  advisable.  A number  of  metering  stations  have  been  established,  both 
on  the  main  river  and  on  its  more  important  trilnitaries;  as  opportunity  offers 
it  is  intended  to  add  to  these  in  order  that  a thorough  knowledge  of  the  river  may 
lie  obtained. 


District  West  of  Lake  Winnipegosis. 

In  the  district  west  of  lake  Winnipegosis  there  are  a large  number  of  streams 
of  different  sizes,  some  of  which  are  not  directly  tributary  to  lake  Winnipegosis, 
but  add  their  waters  to  that  lake  through  several  of  the  smaller  lakes  tributary 
to  it. 

With  two  or  three  exceptions,  all  the  rivers  of  imjiortance  in  the  district 
have  their  sources  in  the  Riding,  Duck,  or  Porcupine  mountains,  and  are  not  of 
great  length,  although  the  flow  is  much  more  constant  than  in  the  southern  part 
of  the  province.  The  northern  jiart  of  the  district  adjacent  and  tributary  to 
the  Saskatchewan,  while  wooded  to  a greater  or  le.ss  extent,  is  low  lying. 

While  some  of  these  streams  are  not  of  immediate  interest  from  a hydro- 
logical  standpoint,  nevertheless,  as  the  district  becomes  po])ulated  they  will 
become  of  increasing  inqiortance.  In  some  cases  the  success  of  the  drainage 
schemes  which  may  be  undertaken  will  depend  largely  upon  their  capacity  and 
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possibility  of  improvement.  In  addition  to  this,  the  towns  which  are  now  located 
or  may  spring  up  in  the  neighbourhood  will  have  to  look  to  them  for  their  domestic 
water  supply.  In  some  cases  these  rivers  are  capalde  of  development  from  a power 
standpoint.  Perhaps  the  most  important  in  this  district  in  this  respect  is  the 
Saskatchewan.  This  river  has  as  its  drainage  basin  practically  all  that  portion 
of  Alberta  and  about  two-thirds  of  Saskatchewan  lying  south  of  the  fifty-fourth 
parallel  of  latitude.  There  are  two  or  three  points  at  which  this  river  might  be 
developed  for  power  purposes,  while  considerable  areas  lying  contiguous  to  the 
river  between  its  mouth  and  the  western  boundary  of  ^Manitoba  might  profitably 
be  reclaimed  by  drainage. 

A number  of  metering  stations  have  been  established  in  the  district,  and  also 
a number  of  stations  where  gauge  readings  onh'  are  taken,  so  that  a general 
knowledge  of  the  hydrography  of  the  district  is  being  obtained;  additional 
stations  will  be  added  as  necessity  arises. 


Rivers  Entering  Lake  Winnipeg  on  the  East. 

The  district  covered  by  the  drainage  on  the  east  side  of  lake  Winnipeg 
is  for  the  most  part  typical  of  the  Laurentian  formation;  in  consequence, 
practically  all  of  the  rivers  entering  on  that  side  of  the  lake  are  interrupted 
at  numerous  points  in  their  course  by  falls  and  rajiids.  Throughout  the  district 
at  various  points  are  to  be  found  stands  of  timber  which  may  be  utilized  either 
for  the  manufacture  of  lumber  or  for  pulp  and  paper  purposes.  With  these 
facts  in  view,  studies  have  been  made  of  the  power  possibilities  of  the  rivers. 
In  order  that  the  conclusions  reached  may  be  sound,  the  possible  run-off  of  the 
rivers  should  be  accurately  determined.  Owing  to  the  difficulty  in  securing 
competent  gauge  readers,  it  has  been  found  difficult  to  establish  regular  stations. 

However,  miscellaneous  meterings  have  been  made  on  these  rivers  at 
various  times,  including  the  low-flow  period  which  occurs  during  the  winter 
months,  and  upon  these  it  has  been  possible  to  l)ase  the  estimates  of  minimum 
flow. 

On  the  Berens  river  it  has  been  possible  to  secure  the  services  of  a gauge 
reader  in  the  vicinity  of  Little  Grand  rapids;  a metering  station  was  accordingly 
established,  and  it  is  hoped  that  records  of  consiilerable  value  will  be  obtaineil. 


Nelson  River. 


The  Nelson  river  forms  the  sole  outlet  of  practically  all  the  drainage  areas 
included  in  the  foregoing  six  districts.  It  forms  the  outlet  of  lake  Winnipt'g 
into  which  empty  the  Winnipeg,  Red,  Saskatchewan,  Berens,  Bige»)n,  Bhmil- 
vein,  and  Dauphin  riv('rs,  the  last  nanu'd  bt'ing  the  outlet  of  lake  Winnipegosis 
and  lak(‘  Manitoba.  Tin*  fall  of  the  Nelson  betwi'en  the  outh't  of  lakt'  \\'innipi‘g 
and  Hudson  bay  is,  in  round  numbers,  700  f(>et.  .\  great  portion  of  this  natural 
fall  in  the*  river  is  conciMitratial  in  the  form  of  swifts,  rai)ids,  and  falls.  It  is 
to  b(‘  expect(“d  that,  with  smdi  a vast  drainag(‘  ariai  tril>utarv  to  the  river,  the 
discharge  will  be  (‘xceptional.  It  is  also  a natural  inf(>rence  that,  in  a drainagr 
ar(‘a  which  includes  so  many  lakes  forming  natural  ri'gulation  basins,  tin*  min- 
imum flow  will  laair  a fairly  close  rt'lation  to  the  mean  How.  (\>rtain  t>f  tlu> 
natural  stoiagi*  basins  encountered  in  t his  drainag('  art'a  arc*  of  great  proportions, 
ainotig  which  aic*  the*  following  large  lake's;  lake*  Namakan,  Kainy  lake*,  and  the* 
lake  of  the*  Woodson  t he  Winnipeg;  Lac  Sc'ul  on  t he*  English;  lake  M;udtol>a, 
Dauphin  lake*,  lake  Winnipegosis,  and  lake  Winnipeg.  Besides  these*  the*re*  are* 
many  ol  h(*rs  of  le*ss  e*xte*nt ; for  instane*e*,  in  the*  Winnipe'g  Kive*r  l).*isin  the*re*  are*, 
in  addition  to  those*  named,  HMi  lake's  which  \ ;iry  from  jibout  'A  to  I tl)  sepiare* 
mih'S  in  are*a. 
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The  value  from  a power-producing  standpoint  of  a river  like  the  Nelson, 
where  numerous  falls  occur  and  where,  as  may  reasonably  be  expected,  the 
minimum  flow  will  approach  the  mean  annual  flow,  should  be  enormous,  especi- 
ally where  the  drainage  area  is  of  such  great  proportions.  With  this  in  view 
and  with  the  advent  of  the  Hudson  Bay  railway  and  greatly  improved  trans- 
portation facilities,  the  development  of  some  of  these  possible  sites  may  reason- 
ably be  expected.  It  was  considered  of  the  utmost  importance,,  therefore, 
that  the  systematic  gathering  of  data  relating  to  the  discharge  of  the  Nelson 
river  should  be  undertaken  without  delay.  Accordingly,  during  the  summer 
of  1914,  an  engineer  of  this  survey  was  detailed  to  make  an  investigation  of  the 
upper  portion  of  the  river  and  locate  a metering  station  at  some  point  easy  of 
access  where  the  services  of  a gauge  reader  could  be  secured.  A station  was 
carefully  established  in  the  vicinity  of  jManitou  rapids,  and  a number  of  meterings 
were  secured  during  the  summer  and  early  fall.  It  is  intended  that  as  soon  as 
winter  conditions  become  settled  another  engineer  will  be  sent  in  to  the  station 
to  carry  on  the  hydrographic  work  throughout  the  winter.  In  addition,  informa- 
tion is  being  gathered  relative  to  streams  tributary  to  the  Nelson  in  the  vicinity 
of  Manitou  rapids. 


DEFINITIONS  AND  TERMS. 


The  volume  of  water  flowing  in  a stream  (called  the  “run-off”  or  “discharge” 
is  expressed  in  various  terms,  each  of  which  has  become  associated  with  a 
certain  class  of  work.  These  terms  may  be  divided  into  two  groups:  (1)  Those 
which  represent  a rate  of  flow,  as  “second-feet,”  “miner’s  inches,”  and  “run-off 
in  second-feet  per  square  mile”;  and  (2)  those  which  represent  the  actual 
(juantity  of  water,  as  “run-off  depth  in  inches”  and  “acre-feet.” 

The  units  used  in  this  report  are  “second-feet,”  “second-feet  per  square 
mile,”  “run-off  in  inches,”  and  “acre-feet”  or  “mile-feet.”  The  first  two 
belong  to  the  first  group  and  the  last  three  to  the  second.  They  may  be  defined 
as  follows: — 


(а)  “Second-feet”  is  an  abbreviation  for  cubic  feet  per  second  (c.f.s.) 
and  is  the  quantity  of  water  flowing  per  second  in  a stream  1 foot  wide,  1 foot 
deep,  at  a rate  of  1 foot  per  second.  It  is  generally  used  as  a fundamental  unit 
from  which  others  are  computed  by  the  use  of  factors  given  in  the  following 
table  of  equivalents. 

(б)  “Second-feet  per  square  mile”  is  the  average  number  of  cubic  feet  of 
water  flowing  per  second  from  each  square  mile  of  area  drained,  on  the  assumption 
that  the  run-off  is  distributed  uniformly  both  as  regards  time  and  area. 

(c)  “Run-off  in  inches”  is  the  depth  to  which  the  drainage  area  would  be 
covered  if  all  the  water  flowing  from  it  in  a given  period  were  conserved  and 
uniformly  distributed  over  the  surface.  It  is  used  for  comparing  run-off  with 
rainfall,  which  is  usually  expressed  in  depth  in  inches. 

(d)  “Acre-foot”  is  equivalent  to  43,500  cubic  feet,  and  is  the  cjuantity  of 
water  retpiired  to  cover  an  acre  to  the  depth  of  1 foot.  It  is  the  common  unit 
of  measurement  of  (piantity,  and  is  generally  used  in  connection  with 
storage. 

(e)  “Mile-foot”  is  ecpiivalent  to  27,878,400  cubic  feet,  and  is  the  quantity 
of  water  recpiired  to  cover  one  s(piare  mile  to  a depth  of  1 foot,  and  is  ecpial 
to  640  acre-feet.  While  not  a common  unit  of  measurement  of  quantity  it 
is  sometimes  made  use  of  in  connection  with  large  storage  projects  to  express 
the  (piantity  of  water  stored. 
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Winnipeg  River.  Little  Du  Bonnet  Falls. 


\\  inni|M'g  River,  Whiteilog  Fiill.i.  .Mi'ter  ^Ml(‘tion  on  Norlli  * ■luinnel. 
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Convenient  Equivalents. 

1 second-foot  equals  35 -71  British  Columbia  miner’s  inches,  or  one  British 
Columbia  miner’s  inch  equals  1-68  cubic  foot  per  minute. 

1 second-foot  equals  6-23  British  imperial  gallons  per  second;  equals  538,272 
gallons  for  one  day. 

1 second-foot  equals  7-48  United  States  gallons  per  second;  equals  646,317 
gallons  for  one  day. 

1 second-foot  for  one  year  covers  1 square  mile  1 • 131  foot  or  13-572  inches  deep. 
1 second-foot  for  one  year  ecpials  31,536,000  cubic  feet;  equals  724  acre-feet. 

1 second-foot  equals  about  1 acre-inch  per  hour. 

1 second-foot  for  one  28-day  month  covers  1 square  mile  1-041  inch  deep. 

1 second-foot  for  one  29-day  month  covers  1 square  mile  1-079  inch  deep. 

1 second-foot  for  one  30-day  month  covers  1 square  mile  1-116  inch  deep. 

1 second-foot  for  one  31-day  month  covers  1 square  mile  1-153  inch  deep. 

1 second-foot  for  one  day  equals  1-983  acre-foot. 

1 second-foot  for  one  28-day  month  equals  55-54  acre-feet. 

1 second-foot  for  one  29-day  month  equals  57-52  acre-feet. 

1 second-foot  for  one  30-day  month  equals  59-50  acre-feet. 

1 second-foot  for  one  31-day  month  equals  61-49  acre-feet. 

100  British  imperial  gallons  per  minute  equals  0-268  second-foot. 

100  United  States  gallons  per  minute  equals  0-223  second-foot. 

1,000,000  British  imperial  gallons  per  day  equals  1-86  second-foot. 

1,000,000  United  States  gallons  per  day  equals  1 -55  second-foot, 

1,000,000  British  imperial  gallons  equals  3-68  acre-feet. 

1,000,000  United  States  gallons  equals  3-07  acre-feet. 

1,000,000  cubic  feet  equals  22-95  acre-feet. 

1 acre-foot  equals  43,560  cubic  feet. 

1 acre-foot  equals  271,472  British  imperial  gallons. 

1 acre-foot  equals  325,850  United  States  gallons. 

1 inch  deep  on  1 square  mile  equals  2,323,200  cubic  feet. 

1 inch  deep  on  1 square  mile  equals  0-0737  second-foot  per  year. 

1 acre  equals  43,560  square  feet. 

1 cubic  foot  equals  6-23  British  imperial  gallons. 

1 cubic  foot  equals  7 -48  United  States  gallons. 

1 cubic  foot  of  water  weighs  62-5  pounds. 

1 foot  per  second  equals  0 - 682  mile  per  hour. 

1 horse-power  equals  550-foot  pounds  per  second. 

1 horse-power  equals  746  watts  or  -746  kilowatts. 

1 horse-power  equals  1 second-foot  of  water  falling  8-80  feet. 

To  calculate  water-power  quickly: 

Second-feet  X fall  in  feet  a-  11  = net  horse-power  on  water  wheel,  realizing  80 

per  cent  of  theoretical  power. 


METHODS  OF  DETERMINING  DISCHARGE. 

Three  separate  methods  are  commonly  followed  in  the  determination  of 
discharge  of  streams,  and  these  methods  involve  the  use  of  certain  formulse 
based  on  physical  data  more  or  less  easily  ascertained.  The  three  methods 
referred  to  are: — 

1 . The  slope  method. 

2.  The  weir  method. 

3.  The  mean  velocity  method. 
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The  Slope  Method. 

In  the  slope  method  of  determining  the  discharge,  the  fact  that  the  slope  of 
the  bed  of  the  stream,  and  consequently  the  surface  slope  bears  some  definite 
relation  to  the  discharge  is  made  use  of.  A number  of  empirical  fomulse  have 
been  deduced  from  time  to  time  in  an  effort  to  express  this  relationship,  and 
among  these  in  most  common  use  are  the  Chezy,  the  Kutter,  and  the  Bazin 
formulae. 

What  is  known  as  the  Chezy  formula  was  deduced  by  a French  engineer  of 
that  name  about  the  year  1775,  and  takes  the  form  of: — 

V = C V rs  in  which  V is  the  velocity,  C a coefficient  depending  upon  the 
slope,  the  roughness  of  the  channel  and  the  wetted  perimeter;  r is  the  hydraulic 
radius,  being  the  cross-sectional  area  divided  by  the  wetted  perimeter,  and  s 
the  slope,  being  the  head  or  fall  in  the  section  divided  by  the  length  of  the 
section.  This  formula:  V = C V rs  may  be  considered  the  fundamental  slope 
formula.  Various  modifications  of  it  have  been  deduced  from  time  to  time 
depending  upon  values  of  C obtained  from  formulae  based  upon  experiments 
and  ob.servations.  The  Kutter  and  Bazin  formulae  belong  to  this  class,  and  the 
former  is  perhaps  the  better  known,  taking  the  form  of:  V = C V rs  where  C is 
obtained  from  the  equation: 

•00281  1-811 
41-6  + S + n 

^ = / -00281  \ n 

1 + I 41-6  + 8 J vr 


Where  r and  S have  the  same  significance  as  in  the  Chezy  foniiula,  the 
factor  “n”  is  known  as  the  coefficient  of  roughness. 

The  Bazin  formula,  often  considered  to  be  one  of  the  best  for  the  deter- 
mination of  flow  in  open  channels,  takes  the  form:  V = C V rs  where 

157.0 

C = ~ c 

1 + \ r 

the  coefficient  “c”  depending  upon  the  roughness  of  the  channel;  values  being 
determined  for  diffenmt  classes  of  material  by  (‘xperiment. 

Humphreys  and  Abbott  made  determinations  of  C from  which  they  also 
deriv(“d  a formula.  As  the  first-named  formula  depended  on  exi>eriments  carried 
on  in  small  channels  of  various  natures,  and  the  latter  iqion  observations  made  on 
the  Mississippi  river,  the  governing  conditions  were  of  a widt'ly  diffenuit  nature; 
it  is  therefore  to  be  exix'cted  that  neither  of  the  formuhe  could  be  considered  as 
generally  aj)j)licable.  Th(‘  diversity  of  th(‘  n'sults  ol)tained  from  the  use  of  these 
two  formula*  was  tin*,  subject  of  inv(*stigation  l>y  Kutt(*r  and  (languillet  ami 
undoubt(*dly  iufluenc(*d  Ihe  final  det('rmination  of  Kutter’s  formula. 

d'abl(‘s  have  been  prc'pared  giving  values  for  the  coefficient  “n”  in  Kutter’s 
huTnnhi  and  “c”  in  tin*  Bazin  formula,  ami  an*  to  lu*  found  in  prai'tically  (*very 
handbook.  It  is,  how(“ver,  very  diflicult  to  choose  tin*  ct>rn*ct  valm*  for  these 
coeflici(*nts,  and  it  is  ther<*fore  advisabh*  that  whenev»*r  possible  the  valm*  of  “n 
and  “c”  in  tin*  two  forinnla*  lx*  conij)uteil  from  a measureil  ilischarge. 

In  tin*  Manitoba  work,  the*  r(*sults  of  which  ar«*  h(*rewith  j)ublisln*d,  it  is 
seldom  m*cessary  to  make*  use  of  flu*  sh)pc*  im'thod  of  d('t(*nnining  tin*  dischargt*; 
in  fact,  about  tin*  only  application  of  tin*  method  is  in  the  d»*termination  i»f  flood 
discharg(*s,  or,  in  conjunction  with  nu'terings  nn  rivers  wIm'H*  the  gaugt  height 
d(M*s  not  always  bear  a constant  relation  to  the  discharge.  l''or  tin*  Kutt«*r 
formula  it  is,  however,  jiossible  in  I'ach  of  these  eases,  to  arrive  at  a valm*  for  the 
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factor  “n”  since  from  a determination  of  the  hydraulic  radius  at  the  time  of 
metering,  the  slope  and  the  mean  velocity,  the  value  “c”  may  be  found  from 
the  equation:  V = C Vrs;  then  having  found  the  value  of  “C”  this  may  be 
equated  to  Kutter’s  formula  and  the  value  of  “n”  derived,  or  may  be  found  in 
the  tables  prepared  for  this  purpose  in  any  engineering  handbook.  A value  for 
the  coefficient  “c”  in  the  Bazin  formula  may  be  fouml  in  the  same  way. 

Weir  Method. 

The  weir  method  of  determining  discharge  may  be  made  use  of  in  con- 
nection with  vddely  varying  discharges.  Very  often  estimates  of  flow  both 
under  conditions  of  flood  and  of  extremely  low  water  may  be  arrived  at  by  this 
method.  Where  funds  are  available,  and  the  value  of  the  records  warrants 
the  expense  of  installation,  a permanent  weir  undoubtedly  provides  the  best 
method  of  determining  discharge.  When  the  stream  flow  to  be  measured  is 
of  a comparatively  small  volume  (a  few'  second-feet),  and  the  discharge  is  to  be 
determined  from  time  to  time,  a temporary  w'eir  may  be  utilized  in  conjunction 
wdth  a gauge  in  the  natural  river  channel. 

This  temporary  W'eir  w'ould  consist  of  a standard  sharp-crested  w'eir  fastened 
for  convenience  to  a wooden  plank,  the  method  of  using  it  being  as  follows: 
A point  in  the  stream  below  the  gauge  is  selected  and,  after  reading  the  gauge 
height,  a temporary  dam  of  earth  and  sods  is  thrown  across  the  stream,  in 
which  dam  the  W'eir  is  placed;  care  being  taken  to  place  the  crest  absolutely 
level.  Sods  and  earth  are  tamped  about  the  weir  to  prevent  leakage.  The  site 
of  this  small  temporary  dam  should  be  so  selected  that  the  depth  of  water  above 
will  be  at  least  twice  the  head  on  the  w'eir,  while  the  pond  created  should  have 
a total  w'idth  of  several  times  the  length  of  the  crest.  On  the  dowTistream  side 
care  must  be  taken  to  permit  free  access  of  air  below'  the  napp  when  the  weir 
is  discharging. 

When  the  w'eir  is  installed,  readings  with  the  level  are  taken  upon  the  crest, 
a gauge  is  placed  8 or  10  feet  upstream  from  the  dam  and  is  set  to  the  same 
datum  as  the  w'eir  crest.  Readings  of  the  W'ater  level  on  this  gauge  will  then 
indicate  the  head  on  the  crest  of  the  w'eir. 

In  computing  discharges  by  this  method,  a modification  of  the  Francis 
formula  may  be  made  use  of,  these  modifications  being  in  the  nature  of  correc- 
tions for  end  contraction  and  elimination  of  velocity  of  approach,  the  formula 
taking  the  form  of:  Q = 3-33  (L— -211)  H f,  in  which: 

Q = discharge  in  second-feet. 

L = length  of  crest  in  feet. 

H = head  in  feet. 

As  mentioned  before,  w'here  the  value  of  the  records  warrants  it  and  accurate 
continuous  discharges  are  required,  a permanent  weir  may  be  built;  this,  however, 
is  seldom  necessary  as  dams,  if  suitably  situated  and  constructed,  may  be 
utilized.  The  main  features  governing  the  use  of  such  structures  as  a means 
of  determining  the  discharge  are  those  relating  to  the  characteristics  of  the 
dam  itself,  and  also  the  consideration  of  the  possible  diversion  of  varying 
quantities  of  w'ater  around  or  through  the  dam.  The  physical  requirements, 
in  order  that  good  records  may  be  obtained,  are  as  follow's: — 

1.  — Crest  all  at  the  same  elevation  or  divided  into  sections  of  the  same 

elevation. 

2.  — Sufficient  height  to  eliminate  backwater  effect  from  below'. 

3.  — Absence  of  leaks. 

4.  — Crest  of  such  type  that  the  coefficient  of  discharge  may  be  readily 

arrived  at. 

5.  — Absence  of  flash  boards  or  careful  records  of  the  use  of  same. 
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There  are  many  things  that  may  be  said  both  for  and  against  the  use  of 
dams  as  a means  of  determining  discharge,  which,  generally  speaking,  may  be 
summarized  as  follows:  The  use  of  a weir  or  dam  has  every  advantage  of  con- 
tinuity of  records  through  the  period  of  ice  formation  and  flood  discharge, 
while,  on  the  other  hand,  it  has  the  disadvantages  of  the  uncertainty  in  connec- 
tion with  the  proper  coefficient  to  be  used  and  the  effect  of  debris,  logs,  etc., 
gathering  on  the  crest,  and  the  possibly  varying  amounts  of  water  diverted 
for  other  uses. 


Velocity  Method. 

The  quantity  of  water  flowing  past  a given  point  is  derived  from  the  pro- 
duct of  two  factors:  (a)  the  mean  velocity  of  the  water  past  the  point,  and 
(h)  the  area  of  the  cross-section  of  the  river  at  that  point.  The  area  of  the  section 
depends  upon  the  contour  of  the  bed  of  the  stream  and  the  fluctuation  of  the 
water  surface,  the  mean  velocity  being  a function  of  the  wetted  perimeter, 
the  roughness  of  the  stream  bed,  and  the  slope  of  the  water  surface. 

There  are  two  principal  methods  of  determining  the  mean  velocity:  (a) 
by  current-meter,  and  (6)  by  float  measurement.  The  requirements  of  these 
two  methods  are  essentially  the  same,  the  method  being  to  observe  the  velocity 
of  the  stream  at  a number  of  points  throughout  the  cross-section.  In  order 
that  good  results  may  be  obtained,  care  should  be  exercised  in  selecting  the 
metering  section.  The  section  selected  should  be  situated  at  a point  in  the 
stream  where  the  banks  are  nearly  parallel  for  a considerable  distance  both 
above  and  below  the  section.  Also,  the  cross-section  of  the  stream  throughout 
this  distance  should  be  as  nearly  uniform  as  possible,  the  bottom  free  from 
projections,  holes,  large  boulders,  etc.,  and  the  banks  of  sufficient  height  to 
obviate  the  possibility  of  overflow  under  flood  conditions.  In  selecting  the 
site,  due  regard  should  be  paid  to  its  relation  or  proximity  to  tributaries  of 
the  stream,  or  to  lakes,  in  order  that  sudden  changes  in  the  surface  level  or 
stage  may  be  eliminated,  the  object  being  to  secure  a location  where  the  stage 
or  gauge  height  will  truly  indicate  the  discharge.  In  this  northern  country 
the  stations  are  preferably  located  adjacent  to  the  crest  of  a rapid  or  fall,  so 
that  liackwater  effects  from  tributaries  lower  doAvn  may  be  to  a large  extent 
eliminated,  and  open-water  conditions  may  obtain  under  a greater  range  of 
temperature. 

The  equipment  of  a metering  station  usually  consists  of  a gauge  for  deter- 
mining the  fluctuation  of  the  water  surface  referred  to  a iiermanent  bench- 
mark, in  order  that  any  change  in  datum  may  be  checked,  and  a i)ermauently 
referenc(‘d  initial  jioint  of  measurement  of  the  cross-section  so  that  the  .‘^ame 
points  at  which  the  velocities  are  determined  may  always  be  found.  Very 
oft(ui  these  points  are  located  by  st retelling  a tagged  line  across  the  river,  or 
where  a bridge  is  made  use  of,  the  jioints  are  marked  upon  the  structure.  Where 
the  stream  is  swift  or  dee])  and  no  bri(lg(‘  is  available,  a cable  or  boat  station 
may  b(i  (istablished.  The  velocity  at  ililTerent  jioints  tliroughout  the  cross- 
sc'ction  of  the  river  is  ascertained  by  either  of  the  two  metlunls  mentioned,  and 
the  nuain  velocity  ov(‘r  the  whole  section  is  then  deti'rmined.  .\])plying  this 
mean  velocity  to  the  cross-sectional  anai  gives  the  discharge  of  tln‘  stream 
at  that  ])oint. 

( hlEMIt  AL  M ETHOI). 


'I'lu'  most  reccMit  mt'thod  of  (h'ti'rinining  discharge  in  a stn'ain,  and 
j)ossibly  the  most  accurati*,  is  what  is  known  as  the  chtunical  nn*thod.  In 
many  cases,  ('SjH'cially  in  turbulent  mountain  stre.'ims,  di'termin.ation  of  vi'loeity 
and  discharge  by  the  lloat  or  curn'nt-nu'ter  ni(‘thod  is  iinpossibh',  owing  to  the 
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difficulty  in  securing  a station  where  the  stream  bed  is  uniform  and  the  velocity 
sufficiently  low.  On  the  other  hand,  an  application  of  the  weir  method  would 
very  often  involve  considerable  expense  on  account  of  the  necessity  of  rugged 
construction.  In  such  cases  the  chemical  method  is  particularly  applicable. 

Another  purpose  to  which  this  method  can  be  favourably  applied  is  the 
rating  of  power  stations.  Owing  to  the  advance  in  the  art  of  water-wheel 
design  and  construction,  the  high  degree  of  efficiency  obtained  and  the  premium 
placed  upon  such  efficiency  by  purchasers,  it  is  necessary  that  very  careful 
determination  be  made.  For  wheels  of  large  capacity  the  volume  of  water 
involved  is  great,  and  hence  there  is  a possibility  of  errors  of  considerable 
magnitude  creeping  in,  if  the  ordinary  methods  of  determining  discharge  are 
used.  With  a view  to  eliminating  these  errors  and  securing  the  degree  of  accur- 
acy required,  there  has  recently  been  evolved  what  is  known  as  the  “chemical 
methocl”  of  measuring  discharge.  This  method  may  be  outlined  as  follows: 
Knowing  approximately  the  volume  of  water  to  be  measured,  a definite  quantity 
of  chemical  solution  of  known  strength  is  added  at  a given  rate  to  the  stream 
or  intake  above  the  point  of  measurement.  Owing  to  the  turbulent  nature  of 
the  stream  or  the  churning  action  of  the  turbine  wheels,  this  solution  is  thoroughly 
mixed  throughout  the  whole  volume  of  the  water  to  be  measured.  In  the  case 
of  a stream,  samples  of  the  water  are  taken  some  distance  below  the  point  of 
application  of  the  solution,  and  in  the  case  of  power  plants,  in  the  tail-race. 
A chemical  analysis  of  this  water  will  reveal  the  amount  of  added  chemical  held 
in  solution.  Knowing  the  volume  of  the  sample  and  the  amount  of  solution 
added  per  unit  of  time,  the  determination  of  the  volume  of  water  flowing  per 
unit  of  time  involves  only  a simple  calculation,  for  it  may  be  readily  seen  that  if ; 
—discharge  of  turbine  or  river. 

c)  = “ of  salt  solution. 

N°  = concentration  of  salt  solution. 

Ni  = “ of  water  before  addition  of  salt  solution. 

N2  = “ of  water  in  tail-race  or  river  at  sampling  station. 


Then : 


Q 


N°  X q 

N2  — Ni 


This  method  of  measurement  has  been  quite  recently  brought  forward, 
and  the  opinion  is  ventured  that  its  use,  especially  in  the  case  of  power  plant 
rating,  will  be  generally  adopted. 


METHODS  OF  DETERMINING  MEAN  VELOCITY. 

It  has  been  mentioned  before  that  the  mean  velocity  in  a channel  may  be 
determined  by  the  use  of  either  floats  or  a current  meter.  Each  of  these  methods 
may  be  employed  in  several  different  ways  dejiending  upon  the  local  conditions. 

Float  Method. 

Where  floats  are  used  for  the  determination  of  mean  velocity  they  are 
mainly  of  three  types,  known  as: — 

1.  Surface. 

2.  Sub-surface. 

3.  Tube  or  rod  floats. 

When  surface  floats  are  used  to  determine  the  velocity,  the  results  obtained 
indicate  the  velocity  of  the  stream  at  the  surface  only,  and  in  order  that  this  may 
be  reduced  to  mean  velocity  it  is  necessary  to  ajqily  some  factor.  A very  good 
type  of  surface  float  consists  of  a tightly  corked  botth',  in  the  top  of  which  is 
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placed  a small  flag,  sufficient  weight  being  placed  in  the  bottom,  either  sand  or 
gravel,  to  cause  it  to  float  low  down  in  order  to  avoid  wind  interference.  Where 
measurements  are  being  taken  with  a view  to  determining  flood  discharge,, 
floating  debris  or  cakes  of  ice  may  often  be  made  use  of  to  determine  the  surface 
velocity. 

Subsurface  and  tube  or  rod  floats  are  intended  to  give  the  mean  velocity 
directly,  the  subsurface  float  being  designed  to  float  at  any  depth,  a marker 
or  flag  on  the  surface  being  attached  to  the  float  to  indicate  the  velocity. 
By  placing  the  float  at  the  proper  depth  the  mean  velocity  is  obtained  by  apphdng 
a slight  correction  to  the  observed  velocity  to  offset  the  effect  of  the  line  connect- 
ing the  float  and  flag.  A tube  float  gives  perhaps  the  best  results,  especially 
when  the  channel  conditions  are  good;  it  consists  of  a tube  or  rod  about  2h 
inches  in  diameter  and  weighted  at  the  lower  end,  the  weight  being  large  enough 
to  cause  the  rod  to  float  at  the  exact  depth  required.  Although  designed  to 
measure  the  mean  velocity  directly'',  a factor  less  than  unity  must  be  applied 
to  the  observed  velocity  owing  to  the  impossibility  of  floating  the  rod  or  tube 
low  enough  to  register  the  effect  of  the  slow  moving  water  in  contact  with  the 
bottom  of  the  channel. 

In  measuring  velocity  by  means  of  floats,  a stretch  of  river  from  100  to  200 
feet  in  length  is  selected  where  the  banks  are  parallel  and  the  cross-section 
over  the  reach  is  as  uniform  as  possible.  The  floats  are  placed  at  different  points 
across  the  stream  in  order  that  they  may  indicate  the  velocity  of  the  different 
stream  lines;  the  time  to  traverse  the  measured  reach  is  then  taken  and  this, 
divided  into  the  length  of  the  reach  in  feet,  gives  the  mean  velocity  in  feet  per 
second.  From  the  number  of  obervations  made  across  the  section  the  mean 
velocity  for  the  stream  is  obtained.  Applying  this  mean  velocity  to  the  mean 
cross-sectional  area  of  the  stream  determined  from  sections  taken  at  various 
points  throughout  the  run,  the  mean  discharge  is  obtained. 


C’URRENT-METER  METHODS. 


The  determination  of  velocity  by  current-meter  is  known  as  the  indirect 
method.  There  are  numerous  current -meters  of  various  types,  but  the  two 
types  in  general  use  are  represented  by  the  Brice  and  Haskell  meters,  the 
essential  difference  lietween  the  two  being  that  in  the  former  meter  tin* 
rotating  wheel  is  made  u])  of  a series  of  cups,  while  with  the  latter  it  takes  the 
form  of  a screw  proj)eller.  The  Price  meter  is  the  one  used  by  this  survey. 

The  jirinciple  upon  which  current-meters  operate  is  as  follows:  The  water 
impinging  on  the  cups  of  the  wheel  or  vanes  of  the  screw  causes  them  to  rotate. 
By  means  of  a contact  and  connections  to  a tele]ihone  receive*!’  the  operator 
is  enabled  to  count  the  number  of  revolutions  of  the  wheel  or  vanes,  'rhe 
number  of  revolutions  in  a given  time  bears  a din*ct  relation  to  the  velocity  of 
the  strcjim  at  that  ])oint.  'Phis  rt'lation  iK'iwei'u  tlu*  veh)city  of  the  moving 
water  and  the  revolution  of  the  wheel  is  determined  for  each  meter  by  experiment, 
d'o  rate*  the  meter  it  is  drawn  through  the  water  for  a giv('u  distance  at  tlifl'erent 
speeds,  tlu*  number  of  revolutions  for  each  sju'ed  aiul  the  tiim*  being  nott'd; 
from  this  (hita  a rating  table  is  prei)iired  which  gives  tlu*  vi'hu'ity  in  fc(*t  per 
second  for  any  given  numb(*r  of  ri'volutions  in  a given  tinn*. 

In  making  nu*asur(‘nM*nts  by  nn'ans  !>f  the  ciirrent-meter,  the  gt'iu'ral  im*thod 
folhtwed  is:  (1)  After  s(‘lecting  a section  on  tin*  strt*am  wlu*re  the  banks  are 
nearly  parallel  and  straight  for  some  distance  above  and  bi'low  the  sectii>n,  and 
the  chanin*!  well  d(‘fined,  a number  of  stations  known  as  nn*!isuring  points  are 
laid  off  along  a lint*  perpendicular  to  tin*  diri'ction  ol  flow,  thi'se  points  lu'ing 
usually  fixed  at  regular  intervals,  the  nuinlx*!’  varying  with  tin*  si/.e  or  widtli 
of  the  streiiin.  (2)  .\t  cjich  (tf  these  points  soundings  are  taken  and  tlie  cri>ss- 


2.")! 


:b. 


20 


DEP.\T{TMEyT  OF  THE  IXTEEIOR 


6 GEORGE  V,  A.  1916 

sectional  area  of  the  stream  developed.  The  cross-section  of  the  stream  is 
theoretically  divided  into  strips  by  vertical  lines  passing  through  the  measuring 
points,  and  at  each  of  these  latter  points  the  velocity  is  observed  at  various 
depths  with  a current-meter.  By  multiplying  the  area  of  each  stri]i  by  the  mean 
of  the  velocities  at  the  two  adjacent  measuring  points,  the  discharge  of  the 
strip  is  determined.  The  sum  of  the  discharges  of  all  these  subdivisions  gives 
the  total  discharge  of  the  stream,  and  this,  divided  liy  the  total  cross-sectional 
area,  gives  the  mean  velocity  of  the  stream  at  the  metering  section. 

Determination  of  ^NIean  Velocity  by  Current-meter. 

There  are  several  methods  of  determining  the  mean  velocity  for  each  one  of 
the  strips  or  sections  into  which  the  cross-section  is  divided,  these  being  as 
follows: — 

1.  — By  vertical  velocity  curves. 

2.  — “ the  three-point  method. 

3.  — “ the  tv'o-point  method. 

4.  — “ the  single-point  method. 

5.  — “ the  integration  method. 

Vertical  Velocity  Curve  Method. 

In  the  vertical  velocity'  curve  method,  a series  of  determinations  of  the 
velocity  are  made  in  each  vertical  at  regular  intervals;  these  intervals  may  be 
as  close  as  half  a foot  apart,  though  generally  each  in.erval  is  equal  to  0-1  the 
depth  at  that  point.  The  meter  is  loAvered  so  that  the  current  is  recorded  at 
each  one  of  the  intervals,  and  from  these  records  a vertical  velocity  curve  is 
plotted,  with  depths  as  ordinates  and  velocities  as  abscissie.  This  curve  shows 
graphically  the  magnitude  and  variation  in  the  velocity  at  each  point  in  the 
stream  from  surface  to  bottom.  From  the  curve  so  plotted  the  mean  velocity 
is  obtained  by  dividing  the  area  betw'een  the  curve  and  its  vertical  axis,  by  the 
depth. 

Three-point  ^Method. 

In  the  three-point  method,  the  meter  is  held  about  half  a foot  below  the  sur- 
face, the  same  distance  above  the  bottom  and  at  mid-depth,  the  mean  velocity 
being  determined  by  dividing  the  sum  of  the  top  and  bottom  and  four  times  the 
mid-depth  velocity  by  six.  Very  often  this  method  is  modified  by  holding  the 
meter  at  0-2,  0-6,  and  0-8  of  the  depth,  but  generally  both  this  and  the 
vertical  velocity  curve  method  are  discarded  in  favour  of  what  is  known  as  the 
two-point  method. 

Two-poiNT  Method. 

In  the  two-point  method  the  velocities  are  oliserved  at  0-2  and  0-8  of  the 
depth,  for  it  has  been  found  from  experiment  that  the  mean  velocity  corresponds 
very  closely  to  the  mean  of  the  observed  velocities  at  these  two  points.  It  has 
also  been  found  that  not  only  does  this  method  give  results  which  closely 
approximate  to  the  true  mean,  but  the  method  may  be  ap])lied  with  equal 
success  when  observing  velocities  for  discharge  under  ice  cover. 

ONE-poiNT  Method. 

Numerous  experiments  have  been  carried  out  with  a view  to  determining 
the  vertical  velocity  curve,  and  from  this  it  has  been  found  that  the  mean 
velocity  nearly  always  occurs  between  0-5  and  0-7  of  the  depth;  on  this  account 
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when  observing  for  mean  velocity  by  the  one-point  method  the  practice  generally 
followed  is  to  observe  the  velocities  at  0-G  of  the  depth,  as  under  widely  varjdng 
conditions  it  has  been  found  the  results  obtained  from  this  method  very  closely 
approximate  to  the  true  mean  velocity.  Or  again,  under  flood  conditions  or 
when  the  depth  of  the  stream  is  great,  it  is  sometimes  found  impossible  to  place 
the  meter  at  the  desired  position  in  the  vertical.  When  such  is  the  case  or  when, 
owing  to  floating  debris  or  ice,  damage  to  or  loss  of  the  meter  might  occur  if  it 
could  not  be  quickly  Vvdthdrawn,  the  velocity  is  measured  about  one  foot  below 
the  surface  and  a suitable  coefficient  applied  so  as  to  obtain  the  true  mean 
velocity.  This  coefficient  varies  between  0-85  and  0-95;  where  the  velocities 
are  high  the  coefficient  approaches  unity  depending  upon  conditions  of  channel, 
slope  and  stage. 

Integration  ^Method. 

To  determine  the  mean  velocity  by  the  integration  method,  the  meter  is 
moved  through  the  water  at  a slow  uniform  speed  from  top  to  bottom  and  return, 
the  number  of  revolutions  and  the  time  taken  for  the  operation  being  observed. 
This  method,  however,  is  not  used  in  connection  with  Price  meters,  as  it  has 
been  found  that  the  vertical  motion  of  the  meter  has  an  influence  upon  the  speed 
of  the  wheel  so  that  true  results  are  not  obtained. 

WINTER  MEASUREMENTS. 

Determination  of  discharge  under  winter  conditions  is  perhaps  one  of  the 
most  difficult  features  of  stream  measurement.  The  laws  governing  the  flow  of 
water  in  open  channels  have  been  fairly  well  determined,  but  under  Avinter 
conditions  the  problem  presented  involves  che  consideration  of  a number  of 
governing  features  of  more  or  less  indeterminate  character.  The  relation  of 
discharge  to  gauge  height  in  winter  is  frequently  totally  different  from  the  relation- 
ship existing  in  summer  and,  further,  whereas  the  latter  relationship  is  usually 
well  defined,  the  former  has  to  be  modified  according  to  the  features  peculiar 
to  that  season.  Primarily,  the  estimates  of  daily  discharge  depend  upon  meterings 
taken  at  frequent  intervals,  as  in  the  summer,  and  upon  observed  gauge  heights. 
The  winter  meterings  are  taken  in  somewhat  similar  manner.  The  most  desir- 
able is  the  vertical  curve  method.  An  examination  of  velocities  determined  in 
this  way  points  to  the  fact  that  the  mean  velocity  in  the  vertical  nearly  cor- 
responds to  the  mean  of  the  velocities  as  determined  at  0 • 2 and  0 • 8 of  the  depths 
as  measured  from  the  under  surface  of  the  ice,  so  that  this  method  is  generally 
followed.  It  should  be  made  clear  in  referring  to  winter  conditions  that  the 
presence  of  ice  is  involved  either  as  an  ice  cover  or  otherwise. 

To  determine  the  discharge  where  an  ice  sheet  is  present,  holes  are  cut  in 
the  ice  at  intervals  of  from  5 to  10  feet,  large  enough  to  allow  the  free  introduction 
of  the  meter  and  the  measurements  are  then  taken  in  the  same  manner  as  under 
open-water  conditions,  exce])t  that  the  depths  are  computed  from  the  under 
side  of  the  ice  sheet.  In  addition,  the  gauge  height  of  the  surface  of  the  water, 
to  which  the  soundings  are  also  referred  and  the  thickness  of  the  ice  sheet  at 
the  various  points  across  the  section  are  noted.  The  horizontal  distance  between 
these  points  should  preferably  be  the  same  as  under  open-water  conditions, 
although  owing  to  the  amount  of  labour  involved  in  opening  up  the  holes  this 
is  not  always  possible.  The  meter  is  either  suspended  by  a cable  in  the  ordinary 
manner  or  fastened  to  the  suspension  rods;  the  latter  method  is  generally  used 
where  the  water  is  shallow.  For  depths  over  5 feet  the  cable  is  found  to  be  most 
convenient.  In  metering  under  ice  conditions,  care  must  be  taken  to  iirevent 
the  meter  from  freezing.  In  order  to  obviate  this  as  much  as  possible,  the 
meter  should  be  kept  immersc'd  and  the  transfer  from  one  hole  to  another  made 
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as  quickly  as  possible,  since  a small  amount  of  water  congealing  on  the  rotor  or 
near  the  bearing  maj^  very  materially  change  the  meter’s  rating.  Should  the 
meter  become  frozen,  it  may  be  thawed  out  by  immersing  in  the  water  or  care- 
fully warming  and  wiping  before  a small  fire.  Where  the  rivers  to  be  metered 
are  large,  and  considerable  time  is  necessary  for  the  operation,  it  is  often  found 
advantageous  to  construct  a small  shelter  of  poles  and  canvas  in  order  to  protect 
the  meter  and  the  operator.  As  far  as  possible,  winter  measurements  should 
be  taken  on  the  same  section  as  those  under  summer  conditions.  If  this  is  not 
found  possible,  or  conditions  prevent  accurate  measurements  at  the  old  station, 
a new  station  may  be  selected,  but  if  such  is  done,  care  should  be  taken  to  refer 
the  auxiliary  gauge  installed  to  the  datum  of  the  summer  station,  and  sufficient 
soundings  should  be  taken  at  the  new  station  to  develop  the  cross-sectional 
area. 

The  location  for  wdnter  stations  where  ice  cover  is  involved  should  be  well 
below  any  stretch  of  open  water  where  the  formation  of  frazil  or  anchor  ice 
might  occur,  and  clog  the  section.  It  is  preferable  to  locate  the  section  above  a 
rapid  or  fall  if  possible;  even  though  the  formation  of  an  ice  sheet  occurs,  the 
presence  of  such  fall  or  rapid  below  the  section  will  tend  to  eliminate  am'  back- 
water effect  due  to  the  clogging  of  the  channel  below  the  station,  and  hence  the 
gauge  readings  will  indicate  more  closely  the  actual  discharge  from  time  to 
time. 

The  gauge  at  the  station  should  be  read  daily  and  the  thickness  of  the  ice 
and  the  depth  of  the  under  surface  of  the  ice  below  the  water  surface  also  noted. 

record  of  the  daily  temperature  is  necessary.  The  gauge  readers  of  this  survey 
have  been  provided  with  a thermometer,  a device  in  the  form  of  a modified 
scaler’s  rule  for  reading  the  thickness  of  the  ice,  and  where  necessary,  with  an 
ice  chisel.  On  the  forms  provided,  the  gauge  reading,  thickness  of  ice,  depth  of 
ice  below  water  surface,  and  temperature  are  recorded;  these  records  are  kept 
in  a book,  and  post  cards  of  corresponding  form  are  provided  on  which  the 
records  are  forwarded  to  the  office  each  week. 


In  this  northern  climate  the  temperature  has  a very  direct  eft'ect  upon  the 
discharge  of  the  streams.  The  lowering  of  temperature  may  have  the  effect  of 
reducing  the  ground  water  supply  and  so  directly  affect  the  flow,  or  what  is  of 
more  importance,  it  may  Influence  the  variation  in  gauge  height  in  such  a way 
that  the  relation  Ijetween  gauge  height  and  discharge  will  not  hold  true  from  day 
to  day.  The  ways  in  which  this  influence  may  be  brought  about  are  as  follows; 
Where  the  stream  has  open-water  sections  due  to  the  presence  of  rapids,  small 
falls,  or  swifts,  a drop  in  temperature  will  cause  the  formation  of  frazil  or  needle 
ice;  this  ice  may  be  formed  in  such  quantities  that  jiractically  the  whole  body 
of  water  is  full  of  ice  particles,  which  on  arrival  at  some  restricted  section  of  the 
river,  for  Instance,  where  an  ice  sheet  occurs,  may  l)lock  the  channel  and  materi- 
ally reduce  the  flow.  Should  such  a condition  occur  below  tlie  gauging  station, 
the  blocking  of  the  channel  will  have  the  effect  of  backing  iq^  the  water  at  the 
gaug(‘.  As  such  effect  on  the  gauge  height  might  occur  over  a wide  rangt*  of 
conditions,  it  may  readily  lx*  seen  that  ('stimates  of  discharge  baseil  on  such 
records  are  not  entirely  rc'liable.  'I'he  estimating  of  wintt*r  dischargt',  therefore, 
where  there  is  a possibilitv  of  backwater  effects,  or  where*  ice*  she*et  e)ce*urs,  is  erne* 
which  calls  for  cemsi(le*rable  care*  and  e*e)nsieleratie)n  of  the*  gove*rning  fe*ature*s. 
\ great  d(*al  e>f  study  is  be*iug  give*n  te>  this  particular  i)rol)le*m,  ne>t  emly  l>y  the* 
diff’e*re*iit  e)rgauizatie)us  he*re  in  (’anaela,  but  by  e*ugine*e*rs  e>f  the  Water  Ke*soure*e*s 
Divisieen  of  the*  lJnite*el  State's  ( Ie*e)le)gle*al  Surve*y.  It  is  ho])t*el,  t he*re*fe>re*.  that 
the*  laws  gove'riiiiig  elise*harg<*  uiieh*r  the*se*  eouditiems  may  e*ve'utually  be*eome* 
l)e*tte*r  uiidersteeoel,  and  a gre*at  eh*al  of  hibe)ur  iiivolvcel  iu  the*  computing  e>f  the* 
elise-harge's  e*limiuMle*il. 
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METERING  STATIONS. 

The  selection  and  establishment  of  metering  stations  is  the  first  step  in  the 
collection  of  river  discharge  data.  On  the  careful  selection  of  a suitable  site  at 
which  measurements  may  be  made  depends  to  a very  large  extent  the  value  of 
the  data  gathered.  The  primary  requisites  for  a suitable  metering  station  are 
permanency  of  section,  approach  to  and  delivery  from  the  section  such  that 
stream  lines  will  always  be  at  right  angles  to  the  section,  and  permanent  banks 
of  such  height  that  the  river  will  be  confined  to  its  channel  under  all  conditions 
of  discharge.  Another  feature  that  should  be  considered  in  connection  with 
the  selection  of  a site  is,  that  it  should  be  so  located  that  records  taken  at  the 
point  will  indicate  the  complete  run-off  above  that  point.  Where  diversion  of 
water  from  the  stream  by  canals,  pipelines,  etc.,  occurs,  the  station  should  be 
located  above  these  points.  It  is  often  necessary  to  locate  a number  of  stations 
throughout  the  length  of  the  stream  in  order  that  the  full  discharge  may  be 
recorded.  In  this  country,  where  in  many  districts  the  population  is  sparse,  the 
availability  of  an  observer  will  often  materially  influence  the  location  of  the 
station.  Close  proximity  to  the  place  of  residence  of  the  gauge  reader  is,  as  a 
rule,  very  necessary  to  the  obtaining  of  good  records. 

There  are  five  general  types  of  stations  located  by  this  survey;  these  are: — 

1 . —Bridge  stations. 

2.  — Cable  stations. 

.3 . — Cable  carrier  stations. 

4 . — Wading  stations. 

5.  — Boat  stations. 


Bridge  Stations. 

A gauging  station  located  at  a bridge  is  perhaps  the  most  desirable,  other 
conditions  being  favourable.  By  locating  a station  in  such  a position  the  hydro- 
grapher  is  afforded  good  facilities  for  making  his  measurements,  the  width  of 
the  bridge  and  stability  of  his  position  rendering  him  free  to  devote  his  whole 
attention  to  the  actual  metering.  However,  it  is  often  found  necessary  to  select 
some  other  location,  as  at  times  under  high-water  conditions  the  whole  flow  of 
the  stream  does  not  pass  between  the  abutments.  Again,  the  presence  of  the 
piers  in  the  stream,  especially  where  the  velocities  are  high,  introduces  factors 
which  prevent  the  obtaining  of  good  results.  In  using  a bridge  for  a station,  the 
different  points  in  the  section  are  marked  off  on  the  bridge,  and  soundings  taken 
at  these  points. 


Cable  Stations. 

Where  a bridge  is  not  available  in  a favourable  location  and  the  stream  to 
be  observed  is  large,  recourse  is  had  to  the  establishment  of  a cable  station. 
This  consists  of  a steel  cable  stretched  over  wooden  towers  which  rest  on  each 
bank;  a small  car,  capalile  of  carrying  two  men,  is  suspended  from  the  cable. 
A light  steel  cable  supported  by  the  towers  and  tagged  at  intervals  to  locate 
the  verticals  in  the  cross-section  is  also  stretched  across  the  river.  Where  the 
velocities  are  high,  a stay  line  for  the  meter  is  used;  this  is  usually  a ^-inch 
guy  wire,  stretched  across  the  stream  40  to  50  feet  above  the  section,  the  meter 
being  kept  in  the  desired  vertical  by  means  of  a stay  line  attached  to  the  meter 
and  rove  through  a small  pulley  which  may  be  moved  to  any  position  along  the 
stay  wire.  With  this  equipment  the  hj^drographer  is  able  to  make  observations 
at  different  points  on  the  cross-section,  change  of  location  being  obtained  by 
moving  the  car  along  the  cable. 
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Cable  Carrier  Station. 

At  various  points  throughout  the  pro^’ince  there  are  streams  of  too  great  a 
depth  for  measurements  by  wading,  and  vdthout  suitably  located  bridges.  In 
such  cases  what  are  termed  “cable  carrier  stations”  are  established.  The 
installation  may  be  described  as  follows:  A galvanized  iron  pulley  is  attached  to 
a tree  or  post  on  each  side  of  the  river  and  directly  opposite  the  ends  of  the 
section,  and  through  these  a light  steel  cable  is  rove.  The  meter  is  suspended 
from  a device  which  can  be  made  to  travel  along  this  cable  by  manipulating  it 
from  either  shore.  To  observe  the  velocity  in  the  stream  at  any  point  the  meter 
is  first  moved  to  the  desired  vertical  and  then  lowered  to  the  desired  point  by 
means  of  the  usual  suspension  cable.  The  soundings  are  made  by  replacing  the 
meter  with  the  sounding  weight,  and  operating  it  in  the  same  way.  For  streams 
up  to  100  feet  in  width  this  method  of  obtaining  measurements  has  proved  very 
satisfactorv. 


AVading  Stations. 

Where  wading  stations  are  established,  a tagged  line  is  stretched  across 
the  stream  at  the  sections,  the  tags  indicating  the  various  verticals.  The 
observer,  while  standing  in  the  stream,  obtains  the  velocities  at  the  different 
points  in  the  section,  care  being  taken  to  stand  to  one  side  and  below  the  meter 
in  order  that  eddies  caused  may  not  influence  the  reading. 


Boat  Stations. 

Bridges  are  not  always  available  or  suitably  located  for  use  as  metering 
stations,  nor  is  it  alwaj's  feasible  to  erect  a cable  or  cable  carrier  station  o'W'ing 
to  excessive  width  of  section,  low  banks,  or  possible  interference  by  passing 
boats.  What  is  termed  a “boat  station”  is  then  made  use  of. 

Several  stations  of  this  description  are  in  use  by  this  survey.  At  a boat 
station  the  method  adopted  is  to  stretch  a stay  line  or  rope  across  the  river 
about  two  or  three  feet  above  the  water  surface  and  just  above  the  section. 
A tagged  line,  upon  which  the  intervals  for  the  section  are  indicated,  is  also 
stretched  across  the  river  and  directly  on  the  section.  The  measurements  are 
made  in  the  usual  way  from  a boat  which  is  held  at  the  desired  location  on  the 
section  by  means  of  the  stay  line. 


BKEPAKATION  OF  DATA. 


The  compilation  of  the  data  gathered  calls  for  considerable  time  and  stiuly, 
for  the  gathering  of  the  data  such  as  metering  and  gauge  heights  is  but  one 
l)hase  in  the  process  of  arriving  at  the  final  (‘stimates  of  ilaily  dischargi*  and 
total  run-off  of  a stream.  Tlu*  first  step  to  l»e  taken  in  estimating  the  daily 
discharge  for  each  station  is  the  construction  of  a discharge  curve.  From  the 
results  of  the  im'terings,  ])oints  are  plotted  to  co-ordinat»‘s,  the  onlinates  being 
the  gauge  heights  observed  at  the  time  of  imdering,  and  tlu>  abscissa*  the  cor- 
res|)onding  discharge  in  cubic  feet  p<*r  sc'ctuid.  'I'lirough  thest*  plotted  points 
a smooth  curve  is  drawn,  this  is  known  as  the  “dischargt'  curve.”  “ .M«*;in 
velocity”  and  “area”  curves  are  also  construct»‘d  for  the  station.  ’I'he  points 
on  the  curves  have  as  ordinates  the  gauge  heights  obscrvdl,  and  as  abscissa* 
th(*  corresjionding  mean  velocity  and  cr(»s.s-secti»)nal  area  of  the  stre.ain, 
respect iv(“ly.  I'roin  a stmly  of  the  “mean  velocity”  and  ’’area”  imrv(*s,  points 
not  (h'lined  on  the  dischargi*  curve  may  bi*  closely  approxim.’ited. 
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AYhere  the  stream  bottom  at  any  gauging  station  is  permanent,  or  changes 
veiy  slowly,  and  measurements  well  distributed  over  the  range  in  gauge  height 
experienced  at  the  station  have  been  secured,  a well-defined  curve  may  be 
obtained.  Where,  however,  these  conditions  are  not  found,  and  the  discharge 
curve  is,  in  consequence,  not  well  defined,  it  may  be  necessary  to  obtain  meterings 
at  verj’  close  intervals  in  order  that  a fair  estimate  of  the  discharge  from  day  to 
day  may  be  made.  In  order  that  the  discharge  for  the  days  intervening  between 
those  upon  which  actual  measurements  are  made,  may  be  obtained,  one  .of 
two  accepted  methods  of  correcting  the  discharge  curve  to  give  the  true  dis- 
charge is  used.  These  two  methods  are  known  as  the  Stout  and  Bolster 
methods. 


Stout  Method. 

In  the  Stout  method,  an  approximate  rating  curve  and  table  are  prepared 
from  the  discharge  measurements  and  observed  gauge  heights,  and  the  corrected 
gauge  heights  are  used  in  conjunction  with  it.  To  correct  the  gauge  heights, 
a curve  is  plotted  with  the  difference  between  the  actual  gauge  heights  at  the 
time  of  the  various  measurements  and  the  gauge  heights  as  given  on  the  approxi- 
mate curve,  as  ordinates,  and  the  da}^s  of  the  month  upon  which  the  measure- 
ments were  made,  as  abscissae.  Through  the  points  an  irregular  curve  is  drawn 
and,  from  this,  the  correction  to  be  ai^plied  to  the  gauge  height  for  the  days 
intervening  between  those  of  actual  measurements  can  be  obtained.  The 
corrected  discharges  are  then  easily  derived. 

Bolster  Method. 

In  the  Bolster  method  the  discharge  measurements  for  the  entire  year  are 
plotted,  as  for  a discharge  curve.  The  points  plotted  are  then  considered 
consecutively,  and  usually  two  or  more  curves  are  so  defined.  Where  conditions 
change  rapidly,  there  is  practically  a new  curve  for  each  day.  To  obtain  the 
daily  discharges  a standard  rating  curve  is  used.  For  days  on  which  there  are 
discharge  measurements,  the  curve  passes  through  the  plotted  points.  To 
define  the  position  of  the  curve  for  intervening  days,  the  consecutive  points  are 
joined  and  the  line  divided  into  parts  of  equal  length,  corresponding  to  the 
number  of  intervening  days.  By  passing  the  standard  curve  through  the  points 
so  defined,  the  discharge  for  the  corresponding  day  is  determined  by  applying 
the  gauge  height  observed  for  that  da}L 

With  the  discharge  curve  defined,  the  next  step  is  the  construction  of  a 
rating  table;  this  will  depend  upon  certain  laws  relating  to  the  flow  of  water 
in  open  channels,  which  are  as  follows: — 

1.  The  discharge  will  remain  constant  when  the  conditions  at  or 
near  the  station,  known  as  the  station  control,  are  constant. 

2.  The  discharge  at  the  station  will  always  be  the  same  for  each 
stage  provided  always  that  the  slope  of  the  stream  remains  constant 
at  such  stage. 

3.  The  discharge  is  a function  of  and,  under  normal  conditions 
increases  with  the  stage. 

In  preparing  the  rating  table  the  discharge  for  each  difference  in  gauge 
height  of  one-tenth  or  one-half  tenth  of  a foot,  depending  on  the  size  of  tlie 
stream,  is  taken  from  the  curve,  and  these  differences  are  so  adjusted  that  they 
either  remain  constant  or  increase  by  regular  amounts.  These  are  then  entered 
upon  a rating  sheet.  After  the  discharge  curve  is  constructed  and  the  rating 
table  com])iled,  the  daily  gauge  heights  are  listed  on  separate  sheets, 
and  from  the  rating  table  the  discharge  corresponding  to  the  gauge  height  is 
set  doAvn  for  each  day.  In  passing,  it  sliould  be  noted  that  the  gauge  heights  as 
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recorded  by  the  gauge  reader  are  taken  as  the  mean  daily  gauge  height  for  the 
station;  this  is  not  always  true,  however,  for  there  may  easily  occur  fluctuations 
in  the  stage  of  the  stream  during  each  day.  The  results,  however,  are  in  most 
cases  close  enough  for  all  practical  purposes.  Where  the  variation  from  the 
true  mean  is  considerable  and  much  depends  upon  the  accuracy  of  results,  the 
gauge  readings  are  taken  more  than  once  a day  or  some  type  of  recording  gauge 
is  installed.  The  table  of  discharges  compiled  from  the  gauge  heights,  therefore, 
is  taken  to  represent  the  mean  daily  discharge  at  the  station. 


EXPLANATION  OF  DATA. 

In  this  report  the  following  data  have  been  included  for  every  regular 
station : — 

1.  Description  of  station. 

2.  Table  of  discharge  measurements. 

3.  Table  of  daily  gauge  heights  and  discharges. 

4.  Table  of  monthly  and  yearly  estimated  discharges. 

In  the  case  of  stations  which  are  not  regularly  maintained,  their  location  is 
described,  the  facts  as  to  the  drainage  basin  to  which  they  belong  are  given, 
and  the  miscellaneous  readings  which  have  been  taken  at  that  station  are  listed. 
The  description  of  all  stations  includes  general  information  such  as  location  of 
the  gauge,  equipment,  location  of  initial  point  on  the  section,  bench-marks, 
etc.;  in  short,  a description  such  as  would  enable  interested  persons  to  locate 
the  station  with  the  least  possible  difficulty.  A short  historj^  of  the  operation 
of  the  Ration  covering  any  changes  in  the  location  of  the  gauge,  section,  or 
equii^ment  made  during  the  time  of  its  operation  is  also  given.  The  discharge 
table  gives  the  results  of  the  discharge  measurements  made  from  time  to  time 
by  the  hydrographers,  since  the  installation  of  the  station.  It  includes  the  date 
of  the  measurements,  the  name  of  the  hydrographer,  the  gauge  height  at  the  time 
of  measurement,  the  area  of  the  section,  the  mean  velocity  and  the  discharge 
in  second-feet.  The  daily  gauge  height  and  discharge  table  gives  the  daily 
height  of  the  water  surface  at  the  gauge  as  observed  by  the  gauge  reader.  These 
observations  are  generally  made  once  a day  but  in  some  cases,  where  the  records 
are  of  particular  value,  the  readings  are  taken  twice  a day,  and  the  mean  of  the 
two  is  given  in  the  gauge  height  table.  The  daily  mean  discharge,  as  given 
in  the  table,  is  arrived  at  by  applying  the  gauge  height  observed  to  the  rating 
table  for  the  station,  and  tliis  figure  is  taken  as  being  the  rate  or  mean  daily 
discharge  in  cubic  feet  per  second.  In  the  table  of  monthly  and  yearly  ilischarges 
the  following  are  given  both  for  each  month  and  for  the  year  or  periotl  covered 
l)y  the  records;  the  maximum  and  minimum  daily  tlischarge,  the  mean  discharge 
in  cubic  feet  per  second,  the  run-off  in  cubic  feet  per  second  ])er  square  mile 
the  run-off  depth  in  inches  on  drainage  area,  and  the  total  run-off  in  acre-feet. 
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SUMMARY  AND  RECOMMENDATIONS. 

The  records  contained  in  the  report  are  the  result  of  investigations  carried 
on  by  the  survey  since  its  inception  in  1912,  Some  stations  have  for  various 
reasons  been  discontinued,  while  others  have  been  established,  the  net  result 
being  a marked  increase  in  the  number  of  stations  operated  and,  when  the 
streams  where  miscellaneous  readings  are  secured  are  considered,  it  will  be 
seen  that  the  southern  part  of  the  province  is  now  well  covered. 

In  the  northern  part  of  the  province  the  work  is  being  extended  as  oppor- 
tunity offers  and  occasion  arises,  though,  as  far  as  possible,  the  need  of  stream 
flow  data  should  be  anticipated. 

It  is  recommended  that  in  view  of  the  necessity  of  anticipating  the  require- 
ment of  data,  that  the  work  be  extended  to  cover  as  much  of  the  northern 
part  of  the  province  as  possible.  This  extension  will  necessarily  depend  to  a 
very  great  extent  upon  the  accessibility  of  the  various  rivers  and  the  possibility 
of  securing  continuous  records.  The  work  instituted  on  the  Nelson  should 
be  vigorously  carried  on  and  an  attempt  made  to  secure  a station  that  will 
permit  of  an  all-year-round  rating.  In  addition,  slope  gauges  should  be 
established,  and  if  possible  a suitable  site  for  an  automatic  gauge  selected  and 
the  same  installed  for  the  purpose  of  securing  a rating  of  the  river.  The  storage 
possibilities  of  Lac  Seul  should  be  looked  into  and  an  automatic  gauge  installed 
at  some  point  on  that  lake,  so  that  records  of  its  variation  in  stage  may  be 
secured. 

The  necessity  of  some  investigation  into  the  underground  water  resources 
of  the  province  is  a question  that  is  becoming  pressing.  The  year  1914  was 
one  of  exceptionally  low  flow,  and  where  the  communities  and  individuals  were 
dependent  upon  surface  water  for  a domestic  supply,  hardship  was  experienced. 
A careful  survey  of  the  ground-water  supply  should  make  valuable  and  reliable 
information  on  the  subject  available  to  the  general  public,  and  as  it  is  so  closely 
allied  to  the  gathering  of  data  regarding  the  surface  supply,  it  is  suggested 
that  it  be  carried  out  by  this  survey  as  soon  as  the  necessary  funds  and  assistance 
can  be  made  available. 
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PART  II 

LAKE  OF  THE  WOODS  TRIBUTARIES  AND  OUTLETS. 

GENERAL. 

The  lake  of  the  Woods  is  drained  into  lake  Winnipeg  by  the  Winnipeg 
river,  of  which  it  forms  one  of  the  chief  sources.  It  lies  partly  in  Manitoba, 
partly  in  Ontario,  and  a considerable  portion  is  in  the  United  States.  The 
area  of  the  lake,  including  Shoal  lake,  is  1,500  square  miles,  [and  the  drainage 
area  tributary  to  it  is  26,400  square  miles.  Naturally  a lake  wdth  such  an  area 
and  having  a large  tributary  drainage  area  may  have  a very  marked  effect  upon 
the  run-off  of  the  river  draining  it. 

The  power  possibilities  of  the  Winnipeg  river  are  considerable,  and  these 
may  be  very  materially  increased  by  means  of  the  proper  utilization  of  the 
lake  of  the  Woods  as  a storage  or  regulating  basin.  Of  the  total  area  tributary' 
to  the  lake,  20,740  square  miles  is  drained  by  Rainy  river,  which  enters  the  lake 
at  the  southeast  end. 

Owing  to  the  very  direct  influence  the  lake  of  the  Woods  and  its  tributaries 
may  have  upon  the  power  output  of  the  Winnipeg  river,  a careful  study  of  the 
hydrology  of  the  basin  was  undertaken;  this  included  a study  of  the  Rainy 
river  and  its  tributaries  and  of  the  outlets  of  the  lake  of  the  Woods  at  Kenora 
and  Keewatin. 


RAINY  RIVER. 

Rainy  river  is  the  chief  tributary  of  lake  of  the  Woods.  It  drains  Rainy 
lake  and  the  territory  above  into  the  lake  of  the  Woods,  and  forms  the  Inter- 
national boundary  between  the  two  lakes.  It  has  a length  of  about  75  miles,  and 
the  basin  drained  by  it  is  20,740  square  miles  in  extent;  of  this  area,  14,400 
scjuare  miles  lies  above  Fort  Frances,  which  is  just  below  the  outlet  of  Rainy 
lake,  and  7,060  square  miles  is  above  the  outlet  of  Namakan  lake. 

Namakan  lake  and  Rainy  lake  are  used  as  storage  basins  in  connection 
with  the  Minnesota  and  Ontario  Power  Company’s  develo})ment  at  International 
Falls,  which  is  just  below  the  outlet  of  Rainy  lake. 

The  country  drained  above  Fort  Frances  is  tyi)ical  of  the  Laurentian 
formation.  It  aldounds  in  small  lakes,  swamps,  and  muskegs,  with  rock  outcroi>s 
everywhere.  The  country  is  well  timbered,  good  stands  of  spruce  ami  pine 
timber  being  found  throughout  the  district.  A considerable  portion  of  the  area 
has  been  cut  over,  and  the  i)roduct  used  for  the  manufacture  of  lumlna-,  pulp 
and  paper. 

Below  l^'ort  Frances  and  bordering  the  river  the  laiul  is  flat  and  swaini)y, 
though  when  drained  the  land  olTers  good  opportunities  for  farming,  ’riie  banks 
vary  from  a few  feet  in  height  to  20  or  110  fcu't,  and  are  generally  of  clay,  thougli 
rock  outcrops  occur  at  (aa’tain  ])oints. 

d’lui  riv(“r  is  navigable  from  just  below  International  l''alls  to  the  lak(>  i>f 
tli(!  Woods,  and  is  used  during  tli('  summer  months.  In  adilition,  the  lumbt'rmen 
driv(i  tlu'ir  logs  down  it.  to  the  mills. 

Metering  stations  have  been  established  on  this  riviT  by  llu>  Manitol>a 
I lydrograpliie  Survey  abova*  Kettle  falls,  bt'low  Internatitmal  l'':dls,  in  conjunc- 
tion with  tli(‘  Fnit(‘d  States  (leologieal  Survey,  and  at  Beaudette  .and  l'!im». 
’riie  stalion  Ix'low  International  I'.alls  is,  lioW(“ver,  tin*  most  im|»ortant  on  the 
river,  and  the  re(a)rds  at  this  point  cover  tin'  long»'st  period,  though  the  .aetmij 
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Winnipeg  River,  Slave  Falls.  Cable  Car  Station.  Roseau  River,  Dominion  City.  M.  H.  S.  Gauge. 
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operation  of  the  stations  l)v  the  Manitoba  Hydrographic  Survey  only  covers  a 
short  period. 

Kettle  F.\lls,  Canadian  Channel. 

History. — The  station  was  established  on  August  8,  1912,  by  Alexander 
Pirie,  and  was  operated  by  the  Manitoba  Hydrographic  Survey  until  1913, 
when  it  was  taken  over  by  the  Dominion  Department  of  Public  Works. 

Location  of  Section. — The  section  on  the  Canadian  channel  is  located  at  the 
foot  of  the  first  narrows,  about  100  feet  above  the  falls.  The  initial  point  is  a 
hole  drilled  in  the  rock  on  Canadian  island  at  the  foot  of  the  fir.st  narrows,  and 
is  marked  “I.  P.  Elevation  503 -5,”  it  is  referenced  by  a 15-inch  .spruce  tree 
blazed  on  the  side  facing  the  river  and  marked  'M.  P.  48  feet  southwest.” 

Records  Available.- — Records  are  available  for  the  period  August  8,  1912,  to 
June  13,  1913,  when  the  station  was  taken  over  by  the  Dominion  Department  of 
Public  Works. 

Drainage  Area. — The  drainage  area  above  Kettle  falls  has  an  area  of  7,0(30 
square  miles,  and  includes  in  its  drainage  area  a large  number  of  small  lakes, 
the  largest  of  which  is  Xamakan. 

Gauge. — The  gauge  is  a 9-foot  vertical  staff  located  100  feet  above  the 
metering  section  on  the  Canadian  mainland,  and  is  bolted  to  the  rock;  it  is 
referred  to  the  D.P.W.  datum  at  Fort  Frances. 

Channel. — The  channel  has  a permanent  rock  bed  and  is  straight  for  about 
1,500  feet  above  the  section  and  about  300  feet  below,  the  banks  are  high  and 
rocky  and  not  liable  to  overflow.  It  forms  one  of  the  outlets  from  Xamakan  lake 
the  other  being  known  as  the  International  channel,  Kettle  falls. 

Discharge  Measurements. — Eleven  discharge  measurements  were  taken  by 
the  ^Manitoba  Hydrographic  Survey  during  the  years  1912  and  1913,  over  a 
range  in  gauge  height  of  about  (3  feet.  Sufficient  meterings  were  obtained  to 
define  a discharge  curve  over  the  range  in  stage  given  above,  and  from  this 
curve  the  daily  discharges  were  estimated. 

Accuracy. — The  discharge  measurements  define  the  curve  very  well  between 
the  limits  in  elevation  497-(3  and  500-(3;  beyond  these  limits  the  curve  is  not 
well  defined. 

It  is  necessary  to  obtain  the  discharge  in  both  the  International  aiul  Cana- 
dian cluinnels  in  order  that  the  actual  di.scharge  from  Xamakan  lake  may  be 
ascertaiiK'd.  Owing  to  the  jiresence  of  Kettle  falls  a short  distance  below  the 
section  the  backwater  effect  uiuler  wint('r  conditions  was  negligible. 


Dischakoe  Measuue.ments  of  Canadian  ('haunel,  Ketth*  Rivi'r  at  Kettle  Falls, 

1912-13. 
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Daily  Gauge  Height  and  Discharge  of  Kettle  River,  Canadian  Channel, 

at  Kettle  Falls  for  1912-13. 


[Drainage  Area,  7,100  square  miles.] 


Day. 

July,  1912. 

August,  1912. 

Sept., 

1912. 

Oct., 

1912. 

Nov., 

1912. 

Dec., 

1912. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge . 

Height. 

charge 

Height. 

charge . 

Height . 

charge. 

Height. 

charge. 

Height. 

charge . 

Feet. 

Sec. -ft. 

Feet 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec. -it. 

1 

499-96 

1,005 

499-62 

810 

499-06 

575 

498-53 

409 

0 

499-92 

975 

499-53 

760 

499-01 

559 

498-53 

409 

3 

499-86 

947 

499-51 

760 

498-98 

549 

498-53 
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4 .... 

499-86 

947 

499-55 

760 

498-97 

546 

494-53 

409 

5 

500-05 

1,035 

499-56 

785 

498-93 

533 

498-53 

409 

6 

500-03 

1,035 

499-57 

785 

498-91 

527 

498-53 

409 

7 

500-03 

1,0.35 

499-58 

785 

498-88 

517 

498-52 

406 

S 

500-671 

1,480 

500-03 

1,035 

499-55 

760 

498-85 

507 

498-48 

395 

9 

.500-67 

1,480 

500-13 

1,095 

499-53 

760 

498-85 

507 

498-43 

381 

10 

500-67 

1,480 

500-13 

1,095 

499  51 

760 

498-83 

501 

498-43 

381 

11  

500-66 

1,480 

500-13 

1,095 

499-50 

737 

498-82 

498 

498-43 

381 

12  

500-56 

1,402 

500-13 

1,095 

499-49 

737 

498-82 

498 

498-43 

381 

13  

500-66 

1,480 

500-11 

1,095 

499-48 

737 

498-81 

494 

498-23 

328 

14 
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1,3.30 

500-04 

1,035 
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498-78 

485 

498-23 

328 

15  

500-47 

1,330 

500-03 
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499-43 

715 
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16  

500-41 
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500-01 
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498-81 

494 
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306 

17  
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1,260 
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499-40 
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485- 

498-13 

306 

18  

500-38 
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499-92 
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675 

498-73 
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498-13 

306 

19  
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1,225 

499-85 
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20  
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353 

23  
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328 

24 
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451 
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328 

25 

500-14 
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865 
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610 
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445 
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328 

26  
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499-13 

600 
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439 

498-23 
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27  
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499-11 

593 

498-69 

457 

498-23 

328 

28  

500-08 

1,065 

499-68 

837 

499-05 

572 

498-73 

469 

498-23 

328 

29  

500-06 

1,065 

499-71 

865 

499-03 

565 

498-63 

439 

498-23 

328 

30  

500-04 

1,035 

499-64 

810 

499-05 

572 

498-69 

457 

498-23 

328 

31 

1,035 

1 499-10 

590 

498-23 

328 

Jan.,  1913. 

Feb., 

1913. 

Mar., 

1913. 

April,  1913. 

May,  1913. 

June, 1913. 

1 

498-23 

328 

497-93 

266 

497-63 

217 

497-56 

207 

499-98 

1,005 

503-63 

4,375 

9 

498-23 

328 

497-93 

266 

497-63 

217 

497-56 

207 

500-08 

1,065 

503-83 

4,575 

3.'.  

498-13 

306 

497-93 

266 

497-63 

217 

497-58 

210 

500-18 

1,127 

504-01 

4,775 

4 

498-13 

306 

497-93 

266 

497-63 

217 

497-58 

210 

500-28 

1,192 

504-11 

4,875 

5 

498-13 

306 

497-93 

266 

497-63 

217 

497-59 

211 

500-38 

1,260 

504-27 

5,025 

6 

498-13 

306 

497-93 

266 

497  63 

217 

497-59 

211 

500-38 

1,260 

504-35 

5,075 

498-13 

306 

497-83 

248 

497-63 

217 

497-59 

211 

500-53 

1,365 

504-43 

5,175 

^ 

498-13 

306 

497-83 

248 

497-63 

217 

497-59 

211 

500-68 

1,480 

504-45 

5,175 

•9 . : 

498-13 

306 

497-83 

248 

497-63 

217 

497-60 

213 

500-75 

1,520 

504-49 

5,225 

10 

498-13 

306 

497-83 

248 

497-53 

203 

497-60 

213 

500-83 

1,605 

504-55 

5,275 

11 

498-13 

306 

497-83 

248 

497-53 

203 

497-60 

213 

500-93 

1,690 

504-55 

5, 275 

12 

498-13 

306 

497-83 

248 

497-57 

208 

497-61 

214 

501-13 

1,875 

504-55 

5,275 

13 

498-13 

306 

497-83 

248 

497-58 

210 

497-65 

220 

501-05 

1,780 

504-55 

5,275 

4Q«. 13 

306 

407. S3 

34s 

407 • fin 

213 

497-81 

245 

501  - 13 

1,875 

498- 13 

306 

407-83 

248 

407-fil 

214 

497-91 

262 

501-33 

2,075 

49iS- 13 

3(lfi 

407-S3 

24S 

407 -fil 

214 

498-05 

290 

501-43 

2,175 

498- 13 

306 

407-73 

232 

407 -fin 

21.3 

408-18 

317 

501-55 

2^275 

IS 

498-13 

306 

497-73 

232 

497-60 

213 

498-33 

353 

501-63 

2,375 

40Q . 1 9 

306 

407-73 

232 

407 -fi() 

213 

408-43 

381 

501-73 

2,475 

20 

498-03 

286 

497-73 

232 

497-59 

211 

498-61 

433 

501-78 

2;  525 

AftQ .AQ 

2S6 

497.73 

232 

407.59 

21 1 

408  - 73 

469 

501-93 

2,675 

22 

498-03 

286 

49773 

232 

497-59 

211 

498-83 

501 

,502-03 

2,775 

23 

498-03 

286 

497-73 

232 

497-60 

213 

498-98 

549 

502-15 

2,875 

286 

497.73 

232 

497 -fit 

214 

400.08 

.583 

502-23 

2,975 

9". 

40R.03 

286 

497-73 

232 

497-62 

216 

499-23 

635 

502-33 

3,075 

26 

498-03 

286 

497-63 

217 

497-61 

214 

499-38 

695 

502-48 

3,125 

27 

498-03 

286 

497-63 

217 

497-61 

214 

499-48 

738 

.502-58 

3,225 

9Jk 

407.03 

?66 

497-63 

217 

4O7.fi! 

214 

499-63 

810 

.502-71 

3,475 

407-03 

266 

407 -fiO 

213 

499  - 75 

502-83 

3,, 575 

30 

407-03 

266 

497-58 

210 

499-83 

920 

503-11 

3,875 

31 

497-93 

266 

497-56 

207 

503-38 

4,125 

Gauge  heights  marked  tlms  interpolated. 
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Kettle  Falls,  International  Channel. 

History. — The  meter  section  on  the  International  channel  at  Kettle  falls 
was  established  on  August  8,  1912,  by  Alexander  Pirie. 

Location. — The  meter  section  is  located  300  feet  above  Kettle  falls  on  the 
Canadian  and  International  channel.  The  initial  point  is  a hole  drilled  in  the 
rock  at  the  head  of  the  fir-st  narrows  above  the  falls  on  the  American  shore 
elevation  506-68  D.P.W.  datum.  It  is  referenced  by  a 14-inch  spruce  tree 
blazed  and  marked,  “I.  P.  S.  7 feet  south.” 

Records  Available. — From  August  8,  1912,  to  June  13,  1913,  daily  gauge 
heights  have  been  recorded  and  the  daily  discharges  have  been  computed  for 
that  period. 

Drainage  Area. — The  drainage  area  above  Kettle  falls  is  7,060  square  miles- 

Gauge. — The  gauge  which  was  located  in  connection  with  the  meter  section 
on  the  Canadian  channel  was  used  for  rating  both  stations. 

Channel. — The  channel  is  permanent,  the  river  flovdng  over  solid  rock  bed- 
Above  the  section  it  is  straight  for  approximately  1,500  feet,  and  continues  in 
the  same  direction  for  about  300  feet  below. 

Discharge  Measurements. — Ten  discharge  measurements  were  taken  by  the 
Manitoba  Hydrographic  Survey  during  1912  and  1913,  covering  a range  in  gauge 
height  of  approximate!}''  6 feet. 

Accuracy. — The  discharge  curve  for  the  station  is  well  defined  for  a range  of 
3 feet  between  elevation  497-6  and  500-6,  D.P.W.  datum;  beyond  these  limits 
it  is  not  so  well  defined. 

Owing  to  the  presence  of  Kettle  falls  a short  distance  below  the  section,  no 
serious  backwater  effects  are  noted  under  winter  conditions.  Under  these 
circumstances  the  discharge  measurements  ma}'  be  considered  as  fairly  accurate. 


Discharge  Measurements  of  International  C'hannel,  Kettle  River  at  Kettle 

Falls,  1912-13. 


Date. 

Ilydronnipher. 

Meter 

No. 

Width. 

-■\rea  of 
Section. 

Mean 

\’elocity. 

Gauge 

Height. 

Discharge. 

1012. 

Feet. 

Sq.  ft. 

Ft.  pt'r  see. 

Feet. 

St-c.-ft. 

Auk.  8 

.S.  S.  Scovil 

1,374 

213 

4,3.')1 

0-7(10 

.5(X)-67 

3,345 

Sept . fi 

I’irie 

1.107 

213 

4,3.53 

0-(vSO 

5(Hl-05 

2,060 

1) 

\V.  Kiehurd.son 

1,374 

213 

4.31S 

0,(U3 

.■MX)- 10 

2, 775 

" 3(1 

\.  I’irio  ... 

1. 1H7 

213 

4,341 

0-5S7 

400-65 

2,.V4S 

Nov.  4 

1{  11.  Nelson 

1, 10(1 

213 

4,  l,ifi 

0-4, SI 

40S-OS 

1 , 000 

“ 2 

<lo  . 

1.  10(1 

213 

4.103 

0-4.S5 

40S  00 

2,037 

1013. 

Jiin.  1(1 

A.  I’lrie 

1 . 4(12 

20S 

3,0M 

0-33 

40S  13 

1,312 

" 10 

do 

l,4il2 

20.S 

3,0S1 

0 32S 

40S  13 

1 . 29'' 

Mur.  17 

do 

1,  ISd 

210 

3,SS,S 

0-2.S4 

407-60 

1 , 105 

.Mav  31 

<lo 

1,107 

223 

.5.21(1 

1 22 

503  41 

6,  375 
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6 GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  Kettle  River  at  International 

Channel,  Kettle  Falls  for  1912-13. 

[Drainage  area  7,100  square  miles.) 


D.ay. 

.luly,  1912. 

-A.ug.,  1912. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge 

1 

Feet . 

Sec. -ft. 

Feet. 

Sec. -ft. 

9 

3 

... 

4 

6 

8 

500 • 67 
500-67 

3,517 

3,517 

3,517 

3,517 

3,412 

3,517 

3..  307 
3,307 

3,2.55 

3,202 

3,202 

3,1.50 

3,1.50 

3,097 

3,045 

2,992 

2,992 

2,940 

2,887 

2,887 

2,887 

2,887 

2,835 

2..  835 

9 

10 

11 

500 ■ 66 
.500 -.56 

12 

14 

.500-49 

.500-47 

1.5 

16 

17 

.500-40 

500-38 

18 

20 

21 

2:> 

500-23 

23 

24 

26 

27. 

28 

500-08 

30 

.500-04 

.500-02 

31 

.Sept., 

1912. 

Oct., 

1912. 

Xov. 

1912. 

Dec., 

1912. 

Gauge 

Dis- 

Gauge 

Di.s- 

Gauge 

Di.s- 

Gauge 

Di.s- 

Height . 

charge 

Height 

charge 

Height . 

charge 

Height . 

charge. 

Feet. 

•Sec.-ft. 

Feet . 

.Sec.-ft. 

F'eet . 

.Sec.-ft. 

Feet . 

-Sec.-ft. 

499-96 

2,785 

499-62 

2,445 

499-06 

1,9,59 

498 -.53 

1 . 580 

499-92 

2,735 

499 -,5.3 

2,35.5 

499-01 

1,920 

498  ,53 

1..580 

499-86 

2,685 

499-51 

2,-355 

498-98 

1,897 

498-53 

1..580 

499-86 

2,685 

499 • 55 

2,. 3.55 

498-97 

1,890 

498-53 

1..580 

500-05 

2,8.35 

499-56 

2,400 

498-93 

1,860 

498-53 

1..580 

,500.03 

2,835 

499-57 

2,400 

498-91 

1 , 845 

498-, 53 

1.580 

2,8.35 

499-58 

2,400 

498-88 

1,822 

498 -.52 

1..573 

,500-03 

2,835 

499 • 55 

2,355 

498-85 

1,,S00 

498-48 

1..547 

500-13 

2,940 

499 -.53 

2,355 

498-85 

1,800 

498-43 

1.515 

.500-13 

2,940 

499-51 

2.355 

498-83 

1.785 

498-43 

1 , 515 

.500-13 

2,940 

499-50 

2.310 

498-82 

1 , 778 

498-43 

1.515 

500-13 

2,940 

499-49 

2,310 

498-82 

1 , 778 

498-43 

1,515 

.500-11 

2,940 

499-48 

2,310 

498-81 

1,771 

498-23 

1,.390 

500-04 

2,835 

499-48 

2,310 

498-78 

1,7,50 

498-23 

1,-390 

.500-03 

2,8.35 

499-4.3 

2,265 

498-76 

1,736 

498-23 

1,390 

500-01 

2,835 

499-41 

2,265 

498-81 

1,771 

498-13 

1 , 330 

499-95 

2,7.35 

499-40 

2,222 

498-78 

1 , 7.50 

498-13 

1..330 

499-92 

2,7.35 

499-35 

2, 180 

498-73 

1,715 

498-13 

1,330 

499-85 

2,635 

499-28 

2, 137 

498-75 

1,729 

498 -.33 

1,4.50 

499-85 

2,6.35 

499-27 

2,129 

498-78 

1 , 750 

498-33 

1,4.50 

499-81 

2,6.35 

499-25 

2,112 

498-73 

1,71,5 

498-33 

1,4.50 

499-79 

2,. 587 

499-23 

2,095 

498-71 

1,701 

498-33 

1,4.50 

499-73 

2,, 540 

499-20 

2,071 

498-69 

1,687 

498-23 

1,390 

499-75 

2,-540 

499-19 

2,063 

498-67 

1 . 673 

498-23 

1 , 390 

499-75 

2,540 

499-16 

2,039 

498 .65 

1,6.59 

498-23 

1,390 

499-73 

2,, 540 

499-13 

2,015 

498-63 

1 , 645 

498-23 

1,390 

499-68 

2,492 

499-11 

1 , 999 

498-69 

1.6,87 

498-23 

1,390 

499-68 

2,492 

499-05 

1.951 

498-73 

1,715 

498-23 

1,390 

499-71 

2,. 540 

499-03 

1,935 

498-63 

1 , 645 

498-23 

1,390 

499-64 

2,44.5 

499-05 

499-10 

1.951 

1,991 

498-69 

1 , 687 

498-23 

1 , 3S0 
1,390 

.Ian., 

1913. 

F’eb., 

191.3. 

March,  1913. 

April,  19)3. 

.May 

1913. 

-lune. 

1913 

1 

498-23 

1..390 

497-9.3 

1 , 220 

497-63 

1.080 

497-56 

1.052 

499-98 

2 , 785 

.503-63 

6,615 

2 

498-23 

1,-390 

497-93 

1 , 220 

497-63 

1 , 080 

497 -.56 

1,0.52 

.500-08 

2,887 

.503-83 

6,825 

3 

498-13 

1 , 330 

497-93 

1 , 220 

497-63 

1,081) 

497 -.58 

1,060 

.500-18 

2,992 

.504-01 

7,035 

4 

498-13 

1 , 330 

497-93 

1 . 220 

497-63 

1,080 

497-58 

1,060 

,500-28 

3,097 

504-11 

7, 140 

5 *. . . 

498-13 

1,330 

497-93 

1 , 220 

497-63 

1,080 

497-59 

1 , 064 

500-38 

3,202 

.504-27 

7,297 

6 

498-13 

1 , 330 

497-93 

1 , 220 

497-6.3 

1,0,80 

497 -.59 

1,064 

500-38 

.3,202 

.504-35 

7,3.50 

7 

498-13 

1 , 330 

497-83 

1,170 

497-63 

1,080 

497 -.59 

1,064 

.500 -.53 

3,360 

504-43 

7,4.55 

8 

498-13 

1 , 330 

497-83 

1,170 

497-63 

1,080 

497-59 

1,064 

.500-68 

3,517 

.504  - 45 

7.4.55 

9,  . 

498-13 

1,330 

497-83 

1. 170 

497-63 

1,080 

497  - 60 

1,068 

.500 . 7.5 

3,. 570 

.504-49 

7,. 507 

10 

498-13 

1..330 

497-8.3 

1,170 

497-53 

1,040 

497-60 

1,068 

500- 83 

3,675 

.504  - 55 

7.. 560 

11 

498-13 

1,330 

497-83 

1,170 

497-53 

1,040 

497-60 

1,068 

.5(H)- 93 

3,7.80 

.504  - 55 

7,560 

12 

49.8- 13 

1,330 

497-83 

1,170 

497-57 

1,0,56 

497-61 

1,072 

.501-13 

3,990 

504 • 55 

7,560 

13 

498-13 

1,3,30 

497-83 

1,170 

497 -.58 

1,060 

497-65 

1,089 

.501-05 

3,885 

.504-55 

7,560 

14 

498-13 

1,330 

497-83 

1,170 

497-60 

1,068 

497-81 

1.161 

.501-13 

.3,990 

15 

498-13 

1,-330 

497-8.3 

1,170 

497-61 

1,072 

497-91 

1,210 

.501-33 

4,200 

16 

498-1,1 

1,3.30 

497-83 

1,170 

497-61 

1,072 

498-05 

1 , 286 

.501-4.3 

4,305 

17 

198- 13 

1,330 

497-73 

1, 12,5 

497-60 

1,068 

498-18 

1,360 

.50 1 - 55 

4,410 

18 

498-13 

1,,3.30 

497-7.3 

1 , 125 

497-60 

1 , 068 

498-33 

1 , 4.50 

.50 1-63 

4,  ">1') 

19 

49.8-13 

1,3,30 

497-73 

1,12,5 

497-60 

1,068 

498-43 

1,515 

,501-73 

4,620 

20 

498-03 

1,27.5 

497-73 

1,125 

497 -.59 

1,064 

498-61 

1 , 632 

.501-78 

4 . 672 

■ 

21.... 

498-03 

1,275 

497-73 

1,125 

497 -.59 

1,064 

498-7,3 

1,715 

,501-9.3 

4,830 

22 . . . 

498-03 

1 . 27.5 

497-73 

1, 125 

497 -.59 

1,064 

498-83 

1 , 785 

502-03 

4,935 

23 

49,8-03 

1,275 

497-73 

1 , 125 

497-60 

1,068 

498-98 

1,897 

.502-15 

5,040 

24  

198-03 

1 , 275 

497-73 

1.125 

497-61 

1,072 

499-08 

1,975 

.502-23 

5,  143 

25 

498-03 

1 , 275 

497-73 

1, 12.5 

497-62 

1 , 076 

499-23 

2,095 

.502-33 

5, 2.50 

.... 

26 

498-03 

1 , 27.5 

497-6.3 

1,0.80 

497-61 

1,072 

499-38 

2, 222 

502-48 

5,407 

27 

498-03 

1 , 275 

497-63 

1 , 0,80 

497-61 

1,072 

499-48 

2.. 310 

.502 -.58 

.5,512 

28 

497-93 

1,220 

497-63 

1,(1, 80 

497-61 

1,072 

499-63 

2.445 

.502-71 

.5, 670 

29 

497-93 

1 , 220 

497-60 

1,068 

499  - 75 

2,540 

.502-83 

30 

497-93 

1 , 220 

497-58 

1 0()0 

499-83 

2,635 

rio;M  1 

(>  OOl) 

31 

197-93 

1 , 220 

497-56 

1,0.52 

,50.3-38 

6;3.52 

•Note. — Gauge  lieights  marked  thus  (')  interpolated. 
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Daily  (Jauge  Height  and  Discharge  of  ComViined  Channels,  Kettle  River, 

at  Kettle  Falls  for  1912-13. 

[Drainage  area,  7, 100  square  miles.] 


Sept. 

1912. 

Oct., 

1912. 

Xov. 

1912. 

Dec. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Height. 

charge. 

Height . 

charge. 

Height . 

charge 

Height . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

499-96 

3,790 

499-62 

3,255 

499-06 

2,5.34 

498-53 

499-92 

3,710 

499-53 

3,115 

499-01 

2,479 

498-53 

499-86 

3,632 

499-51 

3,115 

498-98 

2,446 

498-53 

499-86 

3,632 

499  - 55 

3,115 

498-97 

2.436 

498-53 

500-05 

3,870 

499-56 

3,185 

498-93 

2,393 

498-53 

500-03 

3,870 

499-57 

3,185 

498-91 

2,372 

498-53 

500-03 

3,870 

499-58 

3,185 

498-88 

2,339 

498-52 

500-03 

3,870 

499-55 

3,115 

498-85 

2.. 307 

498-48 

500-13 

4,035 

499-53 

3,115 

498-85 

2,. 307 

498-43 

500-13 

4,035 

499-51 

3,115 

498-83 

2,286 

498-43 

500-13 

4,035 

499-50 

3,047 

498-82 

2,276 

498-43 

5(KI-13 

4,035 

499-49 

3,047 

498-82 

2,276 

498-43 

500-11 

4,035 

499-48 

3,(M7 

498-81 

2,265 

498-23 

500-04 

3,870 

499-48 

3,047 

498-78 

2,235 

498-23 

500-03 

3,870 

499-43' 

2,980 

498-76 

2,215 

498-23 

500-01 

3,870 

499-41' 

2,980 

498-81 

2,265 

498-13 

499-95 

3,710 

499-40' 

2,917 

498-78 

2,235 

498-13 

499-92 

3,710 

499-35' 

2,855 

498-73 

2,184 

498-13 

499-8.5 

3,555 

499-28' 

2.792 

498-75 

2,204 

498-33 

499-85 

3,555 

499-27' 

2,780 

498-78 

2,235 

498-33 

499-81 

3,555 

499-25' 

2.755 

498-73 

2,1M 

498-33 

499-79 

3,479 

499-23' 

2,730 

498-71 

2,164 

498-33 

499-73 

3,405 

499-20' 

2,695 

498-69 

2,144 

498-23 

499-75 

3,405 

499-19' 

2,684 

498-67 

2,124 

498-23 

499-75 

3,405 

499-16' 

2,649 

498-65 

2,104 

498-23 

499-73 

3,405 

499-13' 

2,615 

498-63 

2,084 

498-23 

499-68 

3,329 

499-11' 

2,592 

498-69 

2,144 

498-23 

499-68 

3,329 

499-05' 

2.523 

498-73 

2,184 

4% -23 

499-71 

3,405 

499-03 

2,50t) 

498-63 

2,084 

498-23 

499-64 

3,255 

499-05 

2,523 

498-69 

2,144 

498-23 

499-10 

2.581 

498 -'’S 

8. 

9. 

10. 


16 

17. 

18 

19. 

20. 

21. 

22 

23. 

24. 
25 


20. 

27. 

28. 
29 
30. 
31 


Day. 


11. . 
12. . 
13. . 
14  . 
15. 


July,  1912. 


Gauge 

Height. 


Feet. 


Dis- 

charge 


Sec. -ft. 


Aug.,  1912. 


Gauge 
Height . 


Feet. 


500-67 
.500-67 
500  - 67 


.500-66 

500-56 

-500-66 

.500-49 

-5(X)-47 


500-41 

500-40 

500-38 

500-34 

500-31 

500-29 
500-23 
500-18 
500- 17 
500-14 


.500-08 
500-06 
5(K)-08 
.5(H) -06 
.5(K)-04 
.500-02 


Dis- 

charge 


■Sec. -ft. 


4,997 

4,997 

4,997 

4,997 

4,814 

4,997 

4,637 

4,637 

4,550 

4.462 

4.462 

4.375 

4.375 

4,289 
4,205 
4, 119 
4,119 
4,035 

3,952 

3,952 

3,952 

3,952 

3,870 

3,870 


Dis- 

charge. 


Sec. -ft. 

1.9S9 

1.989 

1.989 

1.989 

1.989 

1,989 

1,979 

1,942 

1,896 

1,896 

1,896 

1,896 

1,718 

1,718 

1,718 

1.636 

1.636 

1.636 

1.803 

1.803 


1,803 

1,803 

.718 

.718 

,718 

,718 

,718 

,718 

.718 

,718 

.718 


Jan., 

1913. 

Feb., 

1913. 

■March,  1913. 

.-Vpril,  1913. 

-May,  1913. 

June, 

1913. 

1 

498-23 

1,718 

497-93 

1,486 

497-63 

1,297 

497-56 

1,259 

499-98 

3.7*61 

.V13-63 

10,9*61 

2 

498-23 

1,718 

497-93 

1.486 

497-63 

1 , 297 

497-56 

1,259 

500-08 

3,952 

VI3-83 

11,4(XI 

3 

498-13 

1,6.36 

497-9,3 

1,486 

497-63 

1 , 297 

497-58 

1,270 

51K)-18 

4,119 

VM-01 

11,810 

4 

498-13 

1 , 636 

497-93 

1,486 

497-63 

1,297 

497-58 

1 , 270 

5<K)-28 

4.289 

VM  - 1 1 

12,015 

5 

498-13 

1,6.36 

497-93 

1,486 

497-63 

1,297 

497 -.59 

1 , 275 

500-38 

4,462 

VI4-27 

12,322 

6 

498-13 

1 , 636 

497-93 

1,486 

497-63 

1 , 297 

497 -.59 

1 . 275 

5(Kt-38 

4.462 

VM-35 

12.425 

4 

49S- 13 

1,636 

497-83 

1.418 

497-63 

1 , 297 

497-59 

1 . 275 

5(K)-,53 

4,725 

VM-43 

12,ty.i 

8 

498-13 

1,636 

497-83 

1,418 

497-6.3 

1 . 297 

497 -.59 

1,275 

5tKI-68 

4 , 997 

VM  4.5 

L'.eVtO 

»» 

498- 13 

1,636 

497-83 

1.418 

497-63 

1 , 297 

497-60 

1,281 

5tK>-75 

5.0<6I 

VI4  49 

12,732 

10 

498  13 

1 . 636 

497-8,3 

1,418 

497 -.5.3 

1 , 24.3 

497-60 

1,281 

,5161-83 

5.2,80 

VM  .55 

12,83.5 

11 

498- 13 

1 , 636 

497-83 

1,418 

497 -.53 

1 . 243 

497-60 

1,281 

5(61-93 

5.470 

VI4-V5 

12.. 835 

12  . . 

498-13 

1 . 636 

497-83 

1.418 

497-57 

1 . 261 

497-61 

1 , 286 

.501  - 13 

5.811.5 

VI4  55 

12.. 835 

13 

498- 13 

1 , 6.36 

497-8.3 

1.418 

497 -.58' 

1,270 

497  - 6.5 

1.309 

.501  -05 

5 , 665 

VM  ,55 

12..8;1,5 

14 

498-13 

1 . 6.36 

497-83 

1,418 

497-60' 

1,281 

497-81 

1,406 

.501  13 

5.865 

15 

498- 13 

1 . 6.36 

497  - 83 

1.418 

497-61 

1 , 286 

-197  91 

1.472 

501  33 

6,275 

16  . 

498-13 

1 . 6.36 

497-83 

1.418 

497-61 

1 . 286 

198  05 

1,576 

.501  43 

6.4.80 

17 

-198-13 

1 , 6.36 

497-73 

1,3,57 

497  IMt 

1,281 

498-18 

1 , 677 

.501  .55 

6.  (1.85 

18 

498  13 

1 , 636 

497-73 

1,357 

497-60 

1,281 

498-33 

1 . 803 

.VII  1)3 

6,. 8*61 

19 

498  13 

1 , 636 

497-73 

1,357 

497  110 

1,281 

498  43 

1 . 896 

VII  73 

7.095 

20 

498-03 

1..561 

497-73 

1,357 

197 -.59 

1 , 27.5 

498  61 

2,06,5 

VII  78 

7.  197 

21 

498-03 

1..561 

497-73 

1 , 357 

497 -.59 

1 , 275 

498-73 

2. 1.84 

Vll  93 

7..VI5 

498-03 

1,.561 

497-73 

1 , 357 

497  - .59 

1 . 275 

498  83 

2,2.86 

VI2  113 

7,710 

23 

-198-03 

l,.561 

197-73 

1,3.57 

497  tUl 

1.2SI 

498-9'' 

2,416 

VI2  15 

7.91.5 

24 

498-03 

l,.56l 

497-73 

1 . 3.57 

497  61 

1 . 286 

499  08 

2.. 5.5,8 

Vi2  - 23 

8,  11,8 

2.5 

498-03 

I..56I 

197-73 

1 , 357 

497-62 

1 , 292 

499  - 23 

2,730 

VI2  33 

8,32.’. 

26 

198  03 

1..56I 

497-63 

1 , 297 

497  61 

1 , 2.S6 

4161  38 

2,917 

VI2  18 

,8,.Vi2 

27  , 

498  03 

I..561 

497  63 

1 , 297 

497-61 

1 , 286 

499  48 

3,048 

VI2  .V8 

8,7.i; 

28 

197-93 

1.486 

497  63 

1 , 297 

197-61 

1 , 286 

199  63 

3.2.V5 

VI2  71 

9 14  . 

29 

497  93 

1 . 486 

497  60 

1,281 

499  75 

3 , 405 

Vi2  8il 

9 3.5' 

30 

497  93 

1.486 

-197  ,58 

1,270 

199  83 

3,, 5.55 

VI3  11 

M 1i'*’» 

31 

497  93 

1 . 486 

497  .56 

1 , 2.59 

VM  K 

I.  . 

N<ih  I iiiiige  Iii'ikIiIh  mill  U|.i|  I liim  i ' i inii'i  iHiIntcil . 
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Monthly  Discharge  of  Kettle  River  at  Kettle  Falls,  for  1912-13. 


[Drainage  area.  7, 100  square  miles.] 


DtSCH.tRGE  IN 

Second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage. 

area. 

Total 

in 

acre-feet. 

1912. 

August 

September 

4,097 

3,870 

4,400 

0-620 

0-715 

270,500 

4,035 

3,255 

3,685 

0-519 

0-580 

219,300 

3,2.55 

2,500 

2,900 

0-408 

0-470 

178,300 

2,534 

2,084 

2,2,55 

0-317 

0-354 

134,200 

December 

1,989 

1,636 

1,810 

0-255 

0-294 

111,300 

The  period 

4,997 

1,636 

3,010 

0-424 

2-413 

913,600 

1913. 

January 

1,718 

1,486 

1,600 

0-225 

0-259 

98,400 

1,486 

1,297 

.1,400 

0-197 

0-205 

77,800 

1,297 

1,243 

1,280 

0-180 

0-207 

78,700 

April 

May 

3,555 

1,259 

1,895 

0-267 

0-298 

112,800 

10,477 

3,790 

6,595 

0-928 

1-068 

405,500 

The  period 

10,477 

1,243 

2,. 554 

0 359 

2-037 

773,200 

Note. — This  table  gives  the  total  combined  discharge,  run-off,  etc.,  of  the  Canadian  and  International  Channels  of  the 
Kettle  River  at  Kettle  Falls. 


Rainy  River  at  Fort  Frances. 

History. — The  station  was  established  by  the  United  States  Geological 
Survey  in  1909.  On  August  13,  1911,  the  maintenance  of  the  station  was  taken 
over  by  the  Dominion  Department  of  Public  Works,  though  the  United  States 
Geological  Survey  still  co-operated  in  the  securing  of  discharge  measurements. 
During  the  years  1912  and  1913,  a similar  co-operation  was  carried  on  by  the 
Manitoba  Hydrographic  Survey. 

Location  of  Section. — The  section  is  located  80  feet  below  the  steamboat 
wharf  at  International  Falls,  and  is  about  1,800  feet  below  the  dam  of  the  IMinne- 
sota  and  Ontario  Power  Company.  The  initial  point  of  the  section  is  marked 
by  an  iron  bolt  which  is  imbedded  in  a rock  outcrop  just  below  the  steamboat 
Avharf  on  the  American  side  of  the  river. 

Records  Available. — Gauging  records  from  iMarch  1,  1907,  to  August  12, 
1911,  have  been  secured  by  the  Minnesota  and  Ontario  PoAver  Company  and  the 
United  States  Geological  Survey.  Subsequent  to  the  latter  date,  continuous 
records  have  been  secured  by  the  Unitecl  States  Geological  Survey  and  the 
Dominion  Department  of  Public  Works.  From  iMarch  1,  1907,  to  August  12, 
1911,  the  estimated  daily  discharges  are  based  on  the  gauge  records  referred  to 
a computed  discharge  curve.  Subsequent  to  August  12,  1911,  the  discharges, 
published  herein,  have  been  furnished  by  the  Dominion  Department  of  Public 
Works,  and  are  based  on  records  of  turbine  gate  and  sluice  openings  in  the 
plant  of  the  Minnesota  and  Ontario  PoAA^er  Company. 

Drainage  Area. — The  drainage  area  AAdiich  is  tributary  to  the  Rainy  river 
above  International  Falls  is,  according  to  determinations  of  the  United  States 
Geological  Survey,  14,600  square  miles.  A later  determination,  made  from  the 
best  maps  available  by  the  Dominion  Water  PoAA’er  Branch,  gives  this  area  as 
being  14,400  square  miles. 
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Gauge. — A vertical  staff  gauge  is  fastened  to  a pile  at  the  southwest  corner 
of  the  steamboat  landing,  about  SO  feet  above  the  section;  the  zero  of  this  gauge 
is  referred  to  the  Ontario  D.P.W.  datum. 

Channel. — There  is  only  one  channel  in  the  river  at  this  point,  the  bed  of 
the  stream  is  of  sandy  clay  and  reasonably  permanent,  the  average  depth  across 
the  section  at  normal  stage  being  about  9 feet.  There  is  a slight  curve  both 
above  and  below  the  section. 

Discharge  Measurements. — Meterings  are  made  from  a boat  at  all  stages  of 
the  river,  the  discharge  curve  being  based  upon  meterings  made  by  the  United 
States  Geological  Survey,  the  Dominion  Department  of  Public  Works,  and  the 
Manitoba  Hydrographic  Survey.  These  cover  a range  in  gauge  height  of  about 
6 feet. 

Storage. — Records  of  discharge  following  the  summer  of  1909  do  not  repre- 
sent natural  run-off,  as  Rainy  lake,  and  later  Xamakan  lake  were  both  used  as 
regulation  basins,  and  therefore  the  supply  and  levels  of  these  two  lakes  have 
to  be  considered  on  arriving  at  natural  run-off. 

Accuracy. — Previous  to  August,  1911,  the  estimated  discharges  are  based 
primarily  on  gauging  records  to  which  corrections  have  been  applied  for  back- 
water due  to  the  Little  and  Big  Fork  rivers  in  the  open  season,  and  for  backwater 
due  to  ice  effects  in  winter  months.  At  certain  intervals,  therefore,  in  the  above 
period  the  records  are  only  approximate.  Since  August,  1911,  the  estimated 
discharges  are  of  high  accuracy. 


Daily  Gauge  Height  and  Discharge  of  Rainy  River  at  Fort,  Frances  for  1911. 

[Drainage  area,  14,400  square  miles.  1 


Day. 

.August. 

September. 

October. 

November. 

December. 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge 

Ciauge 

Height 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Feet. 

.Sec.-ft . 

Feet . 

Sec.-ft . 

Feet. 

.■4ec.-ft. 

Feet. 

.■Sec.-ft. 

Feet . 

StH-.-ft. 

1 

6,480 

5,180 

4.970 

5,630 

•) 

4,110 

4,S5<3 

;{  

6,586 

5,250 

4,890 

4 S15 

• 4 

5,835 

5,5t)5 

4,400 

4,6t)5 

5 

5,.5(K) 

4,220 

h 

6,415 

5..56t> 

4.2(H) 

7 

6, 180 

5,220 

4,770 

8 

6.300 

4,475 

4 , 78,5 

5,690 

\) 

6, 120 

4,160 

5,012 

6,095 

10 

5,700 

4,6>0 

4 . ys7 

5,090 

11 

O.tUH) 

5,470 

1, 70() 

4 

!•»  

.... 

.vy.M) 

5!4S0 

4.313 

13  

5,9‘.H) 

5,4‘.H1 

4 , 2.50 

5,670 

14  

4,820 

■>,0,')0 

,5,0.50 

5,060 

5,660 

15 

6, 750 

.•».y3o 

1,  ISO 

.5.350 

5.6.V 

1(!  

ft,  7.30 

5,  Olio 

4, 1(H) 

5.420 

5.705 

17 

B.470 

I.OIS 

4.675 

5,  4 4.5 

4,940 

18 

«,385 

MI.'I 

5,300 

5.. 555 

4.33) 

1« 

fi.rt.Kt 

6,0.55 

.5.  l-.M 

.4.070 

5,670 

20 

5,134 

A.  VIS 

5.470 

3,895 

5,  7\h) 

21  

4,847 

5,660 

1,880 

,5,630 

5 670 

2*2 

(l.,'«40 

5,(1(«) 

4..5(H) 

.5,620 

5.  hHl 

2;i 

tl,.58.5 

,'.,570 

t.l.sO 

5,. 595 

5,640 

24  . 

(1.711 

l,.'i05 

5.015 

5,915 

I,)*-*' 

25  

(1..U0 

1,225 

5,435 

(1.  19" 

2(1 

(1,740 

5.  l,Vi 

5.44.5 

5,110 

1 

.5.A5 

27 

5,201 

4 

5.270 

...  17.5 

1,05*1 

5.9-8) 

28  . . 

1 . oc.s 

5,5.50 

5 2(H) 

5,620 

6.  loil 

211 

(1,,VHI 

5., 520 

1.  410 

.5.^V• 

i 

6.0.V5 

30 

(1,510 

5.. 5(10 

3,tMh) 

.5  62  5 

1 

5.^l,5 

31 

(l..\(Kl 

1 S40 

1 

J.  JJO 
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Daily  Gauge  Height  and  Discharge  of  Rainy  River  at  Fort  Frances,  for  1912. 

[Drainage  Area,  14,400  square  miles.] 


January. 

February. 

March. 

April. 

May.  [ 

June. 

Day. 

Gauee 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height . 

charge 

Height . 

charge 

Height 

charge 

Height 

charg^ 

Height . 

charge 

Height . 

charge . 

Feet . 

Sec. -ft 

Feet . 

.‘'ec.-ft 

Feet . 

Sec. -ft 

Feet . 

Sec. -ft . 

Feet. 

.Sec. -ft . 

Feet . 

Sec.-ft. 

1 

4,490 

5,085 

4 , 856 

3,953 

5,880 

6,315 

9 

,i;69.5 

5,440 

4,888 

5.022 

. 

5.885 

5,440 

5.665 

5. 845 

4.197 

5,028 

5,915 

5,325 

5,695 

4,620 

4,102 

4,997 

6.190 

6,437 

5,640 

3,995 

5,101 

5.002 

5,250 

6,382 

5 815 

5,105 

5.037 

4,984 

4,795 

6,410 

4,4.50 

5,090 

5,090 

3.725 

6. 185 

6,305 

0 

3 995 

5.0.50 

5.102 

3,616 

6.570 

6. 1.59 

5 725 

4,985 

5,063 

5.049 

6.610 

5,971 

irt 

5,720 

4,870 

4,205 

5,068 

6,692 

5,889 

1 1 

4, 105 

4,108 

5,096 

6.734 

6,267 

10 

5,940 

3,990 

5, 105 

5,119 

5.435 

6,239 

6 220 

5,030 

5.060 

5,052 

4.800 

6,283 

3^700 

5 . 035 

5.025 

4.031 

6,690 

6,312 

5 030 

5.000 

5,046 

4,409 

6,695 

6,255 

ifi 

5,009 

4.960 

5, 100 

6,690 

5,570 

17 

5.9.30 

5,017 

3,828 

5,060 

6.350 

5,730 

IS 

5,9(KI 

4,119 

3,890 

5.04,5 

6,355 

6,042 

10 

5,915 

3,976 

4.812 

5.055 

4.855 

6,093 

on 

5,915 

5,035 

5,045 

5.048 

5,200 

6,180 

01 

4,700 

5,044 

5.096 

4,130 

6,730 

6,261 

oo 

4,320 

5,095 

3.950 

6.743 

6,415 

0^ 

5,915 

5,063 

5.004 

5 , 045 

6.720 

5,823 

04 

5.920 

5.014 

3,560 

5 . 055 

6.770 

5,693 

0*^ 

5,875 

4,169 

4,429 

5,385 

6,577 

6,190 

OA 

5,760 

4,080 

5.070 

5,800 

4.892 

5,835 

07 

5 495 

5,068 

5.022 

.5,900 

5,175 

5,969 

OR 

4 255 

5,066 

5,0.57 

4,. 597 

6.680 

5,853 

00 

3 935 

5,0.56 

5,090 

4.348 

6,495 

5,555 

^n 

5.080 

4,910 

5,865 

6.. 350 

5,267 

5,080 

4,012 

5,814 

July. 

August. 

September. 

October. 

November. 

December. 

1 

6.078 

10,091 

6.448 

7,279 

7,087 

5,801 

0 

10,072 

5,892 

7.202 

7.122 

6,433 

5.880 

10,077 

6,470 

7,0.39 

6,184 

6. 725 

4 

.1.472 

9.462 

8.408 

7.089 

6.095 

7.001 

e; 

5,402 

8,953 

8.490 

7.078 

7,199 

6.968 

8 

9,825 

8,363 

6, 199 

7. 146 

6,a55 

5.394 

9.837 

7,997 

6.. 543 

7. 100 

6.149 

s 

5. 835 

9,714 

7.254 

7.060 

7.073 

5,828 

6, 932 

9,333 

7,266 

7.060 

6. 791 

5,860 

7TI43 

8.057 

7,039 

6.175 

6.913 

11 

8.074 

8.442 

7.962 

7.045 

5.998 

6.973 

12 

8.285 

8,299 

7.799 

7. 100 

6.568 

6,972 

l.‘< 

8 218 

8,208 

7.831 

6,923 

6.962 

14 

8,246 

7.880 

6.664 

7,020 

6,675 

7.494 

7,965 

7.260 

7.083 

6.9.55 

5,412 

Tfi 

8,613 

7.048 

7.234 

7.044 

7.041 

.5.. 532 

17 

8 835 

7.528 

7.812 

7,047 

5.261 

7,267 

IS 

8 148 

7,720 

7,, 579 

6.8.52 

6.511 

6.987 

19 

6.981 

7.. 530 

6,996 

6,987 

6.999 

6..S.50 

7,fi04 

8,416 

6.923 

6.. 594 

7.015 

6.989 

^1 

8 633 

8. 194 

6,588 

5,824 

7.089 

6, 762 

9-> 

8 405 

6,865 

5,910 

7,076 

7.033 

5,9fKI 

yx 

8.936 

6.728 

6,063 

7,111 

7,051 

4.650 

74 

9 012 

6 932 

6.930 

7,070 

6.174 

6,. 581 

2.) 

8.940 

5 . 885 

7.31.5 

7.0.56 

5,978 

5.011 

2f» 

9 061 

6. 166 

8.892 

7.078 

7,002 

4,591 

27 

8. 105 

6,614 

8.223 

6. 135 

7.0.54 

5.995 

28 

8,572 

6.839 

7.179 

5,927 

7,047 

6.. 549 

*><» 

9 946 

7,0,55 

6.980 

6,968 

6,687 

5,762 

SO 

9!  569 

7. 1.52 

7,024 

7.076 

6,422 

5, 137 

XI 

10,087 

1 

7, 177 

7,112 

6,751 

1 

1 
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SESSIONAL  PAPER  No.  25f 

Daily  Gauge  Height  and  Dlscharge  of  Rainy  River  at  Fort  France;?,  for  1913. 

(Drainage  Area,  14.4fK)  square  miles.! 


January. 


Day. 


Gauge 
Height . 


Feet . 


Dis- 

charge 


Sec. -ft. 


February. 


Gauge 
Height . 


Feet . 


Dis- 

charge 


.Sec.-ft 


March. 


.\pril. 


Gauge 
Height . 


Feet. 


Dis-  I Gauge 
charge  'Height. 


Sec.-ft.  Feet 


Dis- 

charge 


.Sec.-ft 


.May. 


Gauge 

Height 


Feet . 


Dis- 

charge 


.Sec.-ft 


June. 


Gauge 
Height . 


Dis- 

charge. 


Feet. 


■Sec. -It. 


1 

2 

.3 

4 

5 


6,805 
6, 795 
6,827 
6.978 
5.980 


6,841 
5. 647 
6.385 
6.864 
6,887 


6.850 
5.602 
5,675 
6.749 
6. 751 


6.846 

6,246 

5,870 

6.187 

6,634 


6.826 

6.831 

6.814 

5.978 

6,331 


5.535 

6.216 

6.960 

6.8.52 

6.868 


6 

7 

8 
9 

10 


5.216 

6,858 

6,796 

6.892 

6,920 


6.895  

6.8.53  

6.90(i  

5,738  

5.849  


6.900 

6.905 

6.919 

5.840 

5,725 


4.406 

5,438 

6,621 

6,801 

6,865 


6.827 

6.827 

6,814 

6.881 

6,820 


6.904 
6.820 
6.273 
6.343 
6. 795 


11 

12 

13 

14 

15 


6,921 
5, 778 
6.124 
6.911 
6,932 


6,879 

6.884 

6,878 

6,872 

6.8.53 


6. 750 
6.780 
6.716 
6,798 
6,739 


6.792 

6,783 

5.883 

5.419 

6,71.5 


5.9:i8 

6.172 

6.761 

6.788 

6.730 


6,870 

6.911 

6,902 

7.052 

6.729 


16 

17 

18 

19 

20 


6.941 

6.fK»9 

6,947 

6.015 

5.073 


5, 618 
.5.477 
6.865 
6.877 
6,853 


5.464 

5,653 

6.730 

6.747 

6.682 


21 

22 

23 

24 

25 


6.9.56 
6.945 
6.909 
6,937 
6. 9.55 


6.894 

6.844 

5.631 

6,0,54 

6,864 


6,752 
6.71.5 
5,. 598 
4.921 
6,840 


6,837 

6,8(tl 

6.716 

6,7.51 

5,324 

6,254 

6.368 

6,706 

6.7.58 

6.726 


6. 765 
6.820 
5.994 
6.163  i 
6.772  I 
. I 
6.796  1 
6. 777 
6,760 
6.785 
6. 162 


6.398 
7.492 
7.410 
7.336 
i . 4 1 3 

7.468 

6.689 

7,324 

7.814 

7.840 


26 

27 

28 

29 

30 

31 


5,896 

6.273 

6.856 

6.928 

6.977 

6,981 


6,. 847 
6,830 
6,830 


6.813 
6.811 
6, 775 
6.800 
5.946 
5,990 


6,746 

5,873 

6,180 

6,696 

6,913 


6,088 

6,749 

6.550 

6.889 

6,896 

6,906 


7.856 

8.798 

8.832 

9,673 

9.863 


July. 

August. 

September. 

October. 

Xoyember. 

December 

1 

11,023 

9,490 

5.251 

6,126 

5, 965 

5 , 823 

9 

1L058 

8,829 

6,328 

6,892 

5,406 

6.980 

ll.(MI4 

9,223 

fi,  935 

6,980 

5.445 

6.9S7 

4 

1 1 . 606 

9,048 

7,019 

6,970 

6,110 

6.. 540 

5 

11.43S 

9, 134 

6.703 

6. 456 

6,05,5 

ti,u77 

6 

11,503 

9. 139 

6.997 

6,040 

5,994 

6,542 

7 

10,343 

9. 176 

5.885 

8.565 

6,0.80 

5, 430 

8 

10, 106 

10.414 

7,262 

6.435 

6,075 



5 , ^ 1 1 

9 

9,633 

10.022 

6.821 

6.633 

5,  493 

6,'.8U 

10 

10,820 

9.. 503 

7,016 

6,920 

5.7.59 

6.930 

11 

13.47.5 

8 , 7.58 

7.014 

6,940 

6,  10.5 

6,  8(^ 

12  

13.510 

9,  108 

6,964 

6. -207 

6,  KHt 

6,96;3 

13 

12.246 

9,076 

7.010 

7,389 

6. 13.5 

6.944 

14  

13.. 539 

9,207 

6,238 

7. 170 

5,V89 

6.222 

15 

14.493 

9,264 

t»,  455 

6,932 

6.222 

6,391 

16 

13,71.5 

8,968 

6,9l'Ht 

ti,  257 

5,310 

6,974 

17 

14,, 576 

8.7.58 

7,094 

6.360 

5,242 

6.  778 

18  . . 

14,243 

S , 1 

7.(HKI 

6.  l.Vt 

6,115 

6. 

19 

1.5.2iHI 

9,019 

6.985 

6,048 

6.(815 

6,988 

20 

14.019 

8,914 

6,975 

5,545 

6,440 

6,966 

21 

13. 187 

9.  1.36 

6., 535 

6.080 

5 . 675 

6,205 

99 

13,221 

9.118 

6.  140 

6,,V\8 

5.94.1 

23 

13.251 

S.KNS 

T.tHtO 

6.  105 

(», 

6.(>V5 

24 

13,. 331 

6,232 

7.026 

6.  HMl 

6.  46s 

li,  118 

2,5 

13,225 

7,229 

7.015 

6,  120 

6.  7NI 

4 *M's 

26 

13.262 

7.022 

6,994 

5.  174 

7. 175 

4 6i‘8 

27 

12,892 

6,965 

6.915 

5.,VvO 

6.9.U 

,\.201 

12,811 

7.IHI5 

6,  121 

6,o7o 

6 1>79 

5.225 

29 

1 1,292 

6.967 

6.6MI 

6,  105 

6 6 111 

525 

30 

13.732 

6,66.5 

7,030 

6,026 

•i  \19 

6,Ot*5 

31 

9,791 

5,660 

6,07,5 

6.  2'"» 
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DEPARTMEXT  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 


Daily  Gauge  Height  and  Discharge  of  Rainj'  River  at  Fort  Frances,  for  1914. 

[Drainage  area  14,400  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

6,070 

6,439 

6,164 

6,898 

6,868 

7,874 

0 

6.097 

6,. 586 

6,418 

6,998 

6,784 

8.834 

6.933 

6,949 

6,980 

6,912 

5,988 

8,976 

X 

6,251 

7,000 

6,896 

6,892 

6,396 

9,043 

5,492 

7,020 

6.956 

6,050 

6,598 

8,749 

6,9.35 

6,938 

6,942 

6,320 

6,798 

8,792 

6,877 

6,976 

6,922 

6,936 

6,840 

6,646 

R 

6,870 

6,468 

5, 775 

6,916 

6,788 

7, 753 

q 

6, 785 

6,482 

6.394 

6,918 

6.752 

9,054 

10 

6,856 

6,970 

7.064 

6,928 

5,997 

9,421 

1 1 

6,218 

6,978 

7.006 

6,910 

6,214 

8.906 

l‘> 

6,536 

7,078 

7,030 

6,077 

6,802 

8.415 

IR 

6,961 

7,050 

6.986 

6,244 

6,814 

8,860 

U 

6,953 

6,944 

7,016 

6,902 

6,842 

6,673 

6,312 

5,  .589 

6,895 

6.846 

7.203 

10 

6,980 

6,436 

6.384 

6,894 

6,818 

8.686 

17 

7,021 

7,280 

6,950 

6,932 

6,269 

8,953 

1R 

6,245 

6,744 

7,002 

6,8.52 

6,272 

9. 126 

IQ 

6,455 

6,978 

7,022 

5,878 

6,804 

9,070 

•?o 

6,920 

7,042 

7,fX)6 

6,280 

6,818 

9,050 

91 

6,950 

8,023 

7.C16 

6,900 

6,864 

6,968 

99 

6,921 

5,967 

6,180 

6,834 

6,832 

7,644 

9.9 

6,959 

6;410 

6.. 392 

6,868 

6,856 

8,745 

94 

6, 957 

6,974 

6,958 

6,878 

6,102 

8,916 

9.T 

6,326 

6,988 

6,850 

6,876 

6,620 

9,466 

9fi 

7,140 

7,018 

6.944 

6,052 

7,398 

9,504 

97  . .. 

7,036 

6,998 

6,928 

6,2.52 

7,432 

9,104 

9R 

6,958 

7,020 

6,928 

6,862 

7,940 

6,606 

9Q 

7,004 

6,056 

6,796 

8,630 

8,198 

.90 

6,936 

6,270 

6,856 

8,954 

8.670 

.91 

6,685 

6,880 

6,963 

July. 

August. 

September. 

October. 

November. 

December. 

1 

7,778 

10, 703 

10,410 

10,520 

7,601 

11,040 

0 

8,316 

8,331 

10,580 

10,510 

8,935 

10,929 

R 

8,966 

9,081 

10,540 

10,005 

10,8.39 

11,069 

i 

8.416 

10,984 

10,528 

7,,019 

10.853 

6,184 

10,854 

10,528 

8, '651 

10,821 

10,399 

7,216 

10,937 

7,630 

10,353 

10, 781 

7.4.58 

10,058 

10,772 

4.270 

10,570 

10,788 

8.272 

R 

9,829 

10,895 

9.216 

10,4.54 

8,271 

10.661 

Q 

10,346 

8,816 

10,599 

10,482 

9,170 

11,171 

in 

10,669 

9,021 

10,600 

10,540 

10,788 

10.711 

1 1 

10,7.39 

10,907 

10,590 

7,641 

10,810 

10,740 

i^> 

10,948 

10,570 

8,833 

10,800 

10,938 

13 

10,756 

10,902 

7,713 

10,508 

10,506 

7,225 

14 

11,023 

10,855 

8,889 

9,996 

9,946 

8,684 

10,953 

10,877 

10,600 

9,269 

7, 783 

9,308 

ia 

10,933 

7,730 

10,522 

9,660 

8,959 

10,218 

17 

1L376 

8,618 

10,520 

9,680 

10,285 

9.290 

18 

11,819 

10,654 

10,513 

7,456 

10, 762 

9.925 

10 

9,503 

10,746 

10,500 

8,371 

11,134 

9,991 

•?n 

10,472 

10,599 

8,045 

10,533 

10,744 

6,911 

'’i 

12,061 

10,578 

8,848 

10,462 

11,145 

7,834 

99. 

12i441 

10,549 

10,512 

10,671 

8,192 

9,124 

‘>3 

8,  .549 

10,. 542 

10,991 

9,190 

9,313 

24 

12^541 

8,871 

10,505 

10,397 

11,059 

9,666 

it 

12,445 

10,607 

10,515 

7,007 

10,911 

3.448 

20 

10,773 

10,699 

10,414 

8,977 

10,891 

1,224 

27 

11,503 

10,628 

8,187 

10,648 

10,003 

3,710 

28 

12,262 

10,6.58 

8,673 

10,848 

9,416 

8,318 

29 

12.522 

10,028 

10,520 

10,808 

8,317 

9,950 

30 

11,247 

7, 735 

10,. 385 

10,801 

8,171 

10,410 

31 

10,657 

8,725 

10,739 
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SESSIONAL  PAPER  No.  25f 


Daily  Gauge  Height  and  Discharge  of  Rainy  River  at  Fort  Frances,  for  1915. 

(Drainage  area  14.400  square  miles.) 


Day. 

January. 

February. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

1 .....  

Feet. 

Sec. -ft. 

10,092 

10,320 

6,610 

9.030 

10,460 

10,052 

10,057 

10,277 

10,360 

6,981 

8, 635 
10,352 
10.330 
10,137 
8,595 

9,565 

9,183 

8,220 

9,555 

9,545 

9.508 

9,451 

8,882 

7,938 

8,714 

9,425 

8,807 

8,564 

9,090 

9,201 

7.529 

Feet. 

Sec. -ft. 

7,153 

8,292 

8.175 

8.291 

8,083 

8,281 
6, 792 
7,193 
8,245 
8,247 

8,360 

8.178 

7,746 

•> 

3 

4 

0 . . . 

6 

7 . . 

8 

9 

10 

11 

12 

13 

14 

15. 

16 : 

17 

18 

19 

20 

21 

■>0 

23 

24 

25 

26 

27 

28 

29.. 

30 .•  

31  
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6 GEORGE  V,  A.  1916 


Monthly  13ischarges  of  Rainy  River  at  P\)rt  Frances. 


Month. 

Disch.xrge 

IN  Second-Feet. 

Run-off. 

Maximum. 

.Minimum. 

Mean. 

Per 

square 

mile. 

Depth  in 
inches  on 
Drainage 
.\rea. 

Billions  of 
cub.  ft. 

1911. 

September 

6,880 

4,730 

5,990 

0-416 

0-464 

15 -.52 

( ictober 

5,890 

4,320 

5,210 

0-362 

0-418 

13-95 

November  

6,070 

4,020 

5,410 

0-376 

0-419 

14-03 

December 

5,900 

0-410 

0-473 

15-80 

The  Period 

6,880 

4,020 

5,377 

0 391 

1-774 

59-30 

1912 

Januarv 

6,220 

3,700 

5,330 

0-370 

0-427 

14-27 

February 

5.840 

3,980 

4,830 

0-336 

0-349 

11-68 

March 

5, 1(K) 

3,560 

4,740 

0-329 

0-380 

12-70 

April 

5,900 

3,620 

4,850 

0-337 

0-376 

12-57 

May 

6,770 

4,800 

6,090 

0-423 

0-488 

16-31 

June 

6,420 

5,240 

6,020 

0-418 

0-467 

15-60 

July 

10, 100 

5, 150 

7,680 

0-534 

0-616 

20-57 

August 

10,100 

5,880 

8,120 

0-564 

0-651 

21-73 

September 

8,890 

5,890 

7,360 

0-512 

0-570 

19-08 

October 

7,280 

5,820 

6,880 

0-478 

0-552 

18-41 

November 

7.200 

5,260 

6,730 

0-468 

0-522 

17-45 

December 

7,267 

4,591 

6,280 

0-436 

0-504 

16  82 

The  Year 

10,100 

3,. 560 

6,243 

0-434 

5-90 

197-19 

1913. 

January 

6,978 

5,073 

6,620 

0-460 

0-530 

17-73 

February 

6,5K)0 

5,477 

6.561 

0-456 

0-474 

15-87 

March 

6,919 

4,921 

6,420 

0-446 

0-514 

17-20 

April 

6,913 

4,406 

6,405 

0 - 445 

0-497 

16-60 

May 

6,906 

5,938 

6,620 

0-460 

0-531 

17-73 

June 

9,863 

5,535 

7,274 

0-506 

0-564 

18-85 

July 

15,290 

9,633 

12,597 

0-876 

1-010 

33-71 

August 

10,414 

5,660 

8,. 544 

0-594 

0-685 

22-89 

September 

7,262 

5,251 

6,770 

0-470 

0-525 

17 -.55 

(tctober 

8,565 

5,474 

6,318 

0-439 

0-506 

16-91 

November 

7, 175 

5,242 

6,129 

0-426 

0-475 

15-89 

December 

6,988 

4,608 

6,309 

0-438 

0-.506 

16-90 

The  Year 

15.290 

4,406 

7,214 

0-501 

6-82 

227-83 

1914, 

January 

7,140 

5,492 

6.718 

0-467 

0-538 

17-98 

February 

8,023 

5,967 

6.823 

0-474 

0-493 

16-50 

March 

7.064 

5, 589 

6,707 

0-466 

0-538 

17-96 

April 

6,998 

5,878 

6,694 

0-465 

0-519 

17-35 

May 

8,954 

5,988 

6,866 

0-477 

0-550 

18-39 

June  

9,504 

6,606 

8,464 

0-588 

0-656 

22-11 

July 

12,775 

6,184 

10,464 

0-727 

0-839 

28-02 

August 

10,984 

7.730 

10.044 

0-698 

0-805 

26-90 

September 

10.600 

4,270 

9,749 

0-677 

0-756 

25-28 

October  

10,991 

7,019 

9,787 

0-680 

0-784 

26-21 

November 

11,145 

7,783 

9-927 

0-690 

0-770 

25-72 

December 

11,171 

1,224 

8,994 

0-625 

0-721 

24-09 

The  Year 

12.775 

1,224 

8,436 

0-586 

7-97 

266-51 

'Estiniatfil. 


Rainy  River  at  Emo. 

History. — The  station  on  the  Rainy  river  at  Emo  vas  established  on 
October  2,  1912,  by  Alexander  Pirie,  and  was  in  operation  by  the  Manitoba 
Hydrop;raphic  Survey  until  March,  1913,  when  it  was  taken  ov(‘r  by  the  Dominion 
Department  of  Ihiblic  AVorks. 

Location  of  Section. — On  the  Rainy  river  at  Emo,  Out.,  the  section  is  at 
the  foot  of  the  road  leading  from  the  (\N.R.  station  to  the  river  in  that  town. 
The  initial  point  is  marked  by  a hub  driven  at  the  foot  of  a 2-foot  stump  which 
is  on  the  left  hand  side  of  the  road  about  one-half  way  down  the  river  bank. 

Records  Available. — Four  discharge  measurements  have  been  taken  at  this 
point,  and  these  have  not  been  sufficient  to  define  a discharge  curve  for  the 
station.  Records  of  gauge  heights  takiui  at  this  point  for  the  years  190()  to 
1912  during  the  oiien-water  season  have  been  secured. 
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Gauge. — A (3-foot  vertical  staff  gauge  was  nailed  to  the  fourth  pile  from  the 
shore  on  the  downstream  side  of  the  old  dock  below  Emo  hotel,  and  600  feet 
below  the  initial  point  of  the  metering  section.  The  zero  of  the  gauge  is  referred 
to  Ontario  Department  of  Public  Works  datum. 

Channel. — The  river  is  confined  to  one  channel  at  this  point  and  has  an 
approximate  depth  under  normal  conditions  of  about  12  feet;  the  bottom  is 
of  clay  and  fairh'  permanent.  The  channel  is  straight  for  1,500  feet  above  the 
section  and  1,000  feet  below;  the  banks  are  high  and  wooded,  and  are  not  liable 
to  overflow. 

Discharge  Measurements. — Four  discharge  measurements  have  been  taken 
of  the  river  at  this  point  and  cover  a range  in  stage  of  1-2  feet. 


Discharge  ^Measurements  of  Rainy  River  at  Emo,  Ont.,  for  1912-13. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

-\rea  of 
.Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

.Sq.  ft. 

Ft.  per  sec. 

Feet. 

.Sec. -ft. 

Oct.  3 

Pirie 

1.1S7 

731 

5,962 

1*75 

457-93 

10,419 

Nov.  7 

R.  11.  Nelson 

1,197 

717 

4,6<J3 

1-408 

4.56-57 

6,482 

1913. 

Jan.  14 

Pirie 

1.469 

722 

5,009 

1-29 

456  - 66 

’6, 4.55 

.Mar.  21 

tt 

1,187 

690 

4,808 

1-43 

4.58 -.53 

6,876 

’Measurement  taken  under  ice  conditions. 


Rainy  River  at  Beaudette. 

Ilistorg. — The  meter  section  at  this  point  on  the  Rainy  river  was  established 
b}'  G.  W.  ^Wjrclen  on  August  19,  1912,  and  was  continued  in  operation  by  the 
Manitoba  Hydrographic  Survey  till  iMarch,  1913,  when  the  Dominion  Depart- 
im*nt  of  Public  Works  took  it  over. 

Location  of  Section. — On  the  Rainy  river  on  the  downstream  sitle  of  the 
('.N.R.  bridge  below  the  mouth  of  the  Beaudette  river.  The  initial  iioint  of 
the  section  is  at  the  northeast  corner  of  the  C'.X.R.  briilge,  and  is  markeil  at 
the  intersection  of  the  steel  work  with  the  top  of  the  board  walk. 

Records  Available. — Daily  gauge  heights  were  .secured  during  the  ojien- 
watcT  period  from  August  19  to  November  27,  1912,  and  gauge  heights  at  various 
times  during  the  winter  ])eriod  uj)  till  February  10,  1913. 

Drainage  Area. — The  drainage  area  tributary  to  the  Rainy  river  above  this 
point  is  approximately  15,000  sipuire  miles. 

Gauge. — A V(‘rtical  staff  gaiigi'  fast(MU‘d  to  the  upstn*am  or  west  side  of  the 
centre  j)i(*r  of  tin*  (’.N.R.  lu'idge.  Zcu’o  of  gauge  is  rt'ferred  to  Ontario  Depart- 
ment of  Public  Works  datum. 

Channel. — 'I'lu*  livin'  at  the  section  is  divided  into  six  ehamu'ls  by  piers  of 
the  (’.N.R.  bridge.  The  bottom  is  eoiniiosed  of  sandy  loam  and  clay,  and  is 
fairly  permaiunit.  .\bove  the  section  the  channel  is  straight  for  al»out  200  feet, 
and  below  there  is  a slight  curve  to  tin*  we.st.  'I'he  banks  an‘  liigh  and  woodt'd 
and  are  not  liable  to  overilow  at  tin'  section. 

Discharge  .\I easurements. — 'riirei*  disehargi'  nnaisureinents  havt*  lu'cn  taki'u 
at  this  point. 

.\ccuraeg.  'I'liis  station  is  primarily  dependnit  on  tin'  level  of  the  lake  of 
the  Woods,  and  therefore  no  discharge  rating  enrve  referred  to  one  gauging  point 
I'an  be  seeuri'd. 
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Discharge  IVIeasurements  of  Rainy  River  at  Beaudette  Bridge,  1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Aug.  3 

W.  Richardson 

1,374 

1,010 

16,003 

0-676 

59-53 

10,824 

“ 21 

W.  G.  Worden 

1,187 

1,014 

16,378 

0-506 

59-68 

8,287 

Sept . 3 

Alex.  Pirie 

1,197 

1,000 

15, 925 

0-340 

59-50 

5,415 

LAKE  OF  THE  WOODS  OUTLETS. 

The  outflow  from  the  lake  of  the  Woods  into  the  Winnipeg  river  below  the 
lake  is  through  several  natural  and  artificial  channels.  The  flow  through  all 
these  outlets  is  controlled  by  the  operation  of  hydraulic  plants  or  the  mani- 
pulation of  dams  placed  upon  them.  The  outlets  from  the  lake  in  order  from  the 
east  are:  eastern  outlet,  completely  controlled  by  the  jMunicipal  Power  Plant 
of  Kenora;  the  western  outlet,  upon  which  has  been  built  the  Norman  dam, 
the  head-race  of  mill  “C’,’  Lake  of  the  Woods  Milling  Co.  and  artificial  outlet; 
the  head-race  of  mill  “A,”  belonging  to  the  same  company,  and  also  an  artificial 
channel;  and  last,  the  artificial  head-race  of  the  Keewatin  Lumber  and  jManu- 
facturing  Company’s  plant  discharging  into  IMink  bay,  which  in  turn  drains 
into  Darlington  bay,  an  arm  of  the  Winnipeg  river. 

Below  the  outlets  the  Winnipeg  river  is  split  up  into  a number  of  branches, 
the  tail-races  of  mills  “A”  and  “C,”  the  outlet  of  Darlington  bay,  and  the  western 
outlet  form  the  West  Branch,  and  river  below  the  eastern  outlet  forms  the  East 
Branch  of  the  Winnipeg  river.  These  unite  below  Old  Fort  island  to  form  the 
main  river. 

The  manipulation  and  operation  of  the  dams  and  plants  at  the  various 
outlets  renders  it  difficult  to  ascertain  the  discharge  from  the  lake  of  the  Woods. 
In  order  that  correct  estimates  may  be  made  it  has  been  necessary  to  establish 
and  operate  a number  of  metering  stations  and  maintain  gauges  at  various 
points  in  the  district.  The  location  of  the  metering  stations  are  as  follows: — 

1 . Eastern  outlet,  above  the  Kenora  power-house. 

2.  Western  outlet,  Norman  traffic  bridge. 

3.  Head-race,  mill  “C.” 

4.  Head-race,  mill  “A.” 

5.  Head-race,  Keewatin  Lumber  and  Manufacturing  Company. 

6.  C.P.R.  culvert,  outlet  of  IMink  bay. 

7.  North  Tunnel  Island  station. 

In  addition  to  the  records  obtained  at  these  regular  stations,  observations 
of  the  discharge  at  different  controlling  sections  below  the  outlets  have  been 
made  from  time  to  time. 

East  Branch  Winnipeg  River,  Kenora  Power-House. 

History. — The  discharge  of  the  East  Branch  or  eastern  outlet,  lake  of  the 
Woods,  depends  upon  the  operation  of  the  Kenora  ^Municipal  Power  Plant. 
To  determine  the  ilischarge  under  these  circumstances  it  was  necessary  to  rate 
the  power  plant.  At  first  an  attempt  was  made  to  determine  the  discharge 
directly,  and  to  this  end  a station  was  established  by  i\Ir.  S.  S.  Scovil,  June 
27,  1912,  about  half-mile  below  the  power-house,  near  Old  Fort  island;  this 
proved  unsatisfactory  so  a station  was  established  by  Alexander  Pirie,  October 
8,  1913,  about  150  feet  above  the  power-house,  in  the  eastern  outlet.  This 
section  was  used  to  rate  the  power  station. 

Location  of  Section. — The  metering  station  is  about  150  feet  above  the 
Kenora  power-house  on  the  eastern  outlet  of  the  lake  of  the  Woods.  The 
initial  point  is  located  on  the  bank,  and  is  marked  by  an  iron  bolt  set  in  the  rock. 
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Records  Available. — Daily  gauge  height  reading.?  are  available  for  the  head- 
and  tail-race  of  the  plant  from  August  21,  1907,  and  daily  estimates  of  discharge 
based  upon  the  load  of  the  plant  are  available  for  a like  period. 

Drainage  Area. — As  in  the  case  of  the  other  outlets  of  the  lake  of  the  Woods 
the  drainage  area  above  for  the  individual  outlets  is  not  significant. 

Gauge. — Tail-race  and  head-race  gauges  were  established  at  the  power  plant 
in  1907,  and  are  the  ones  used  in  the  records  until  1912,  when  on  June  24  and 
27,  head-  and  tail-race  gauges  were  respectively  established  by  !Mr.  Scow’ll, 
the  former  being  on  the  upstream  side  of  the  timber  platform  in  the  head-race  and 
the  latter  200  feet  below  the  power-house.  Both  were  referred  to  W.P.S.  datum. 

Channel. — The  channel  is  permanent,  being  in  solid  rock  and  boulders,  is 
fairly  uniform  and  free  from  cross  eddies.  It  is  straight  for  50  feet  above  the 
section  and  100  feet  below,  and  fairly  uniform.  All  the  water  passes  through 
the  power-hou.se  except  for  a small  part  escaping  in  the  log  chute. 

Discharge  Measurements. — Sufficient  measurements  were  made  to  rate  the 
station  under  the  range  in  loads  and  heads  occurring,  and  a rating  curve  of 
load-discharges  constructed  for  various  heads.  A boat  station  is  used  for  the 
measurements. 

Accuracy.- — Except  for  conditions  due  to  small  loads  the  rating  may  be 
considered  good. 


Discharge  ^Measurements  of  East  Branch  Winnipeg  Kiver  at  Kenora  Power 

House,  1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

-Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 
June  27 

S.  S.  Scovil 

1,374 

Feet. 

142 

Sq.  ft. 
818 

Ft.  per  sec. 
1-30 

Feet. 

Tailrace. 

36-18 

Sec. -ft. 
1,095 

July 

18 

“ 

1,374 

143 

856 

1-27 

36-25 

1,090 

*• 

31 

W.  H.  Richardson 

1,374 

149 

832 

1-25 

36-23 

1,043 

Aug. 

13 

W.  G.  Worden 

1,187 

141 

828 

1-29 

36-20 

1,068 

“ 

31 

1,187 

141 

770 

1-2S 

36-26 

985 

.Sept . 

27 

W.  H.  Richardson 

1,462 

138 

723 

0-97 

35-61 

7(44 

Oct. 

1 

1,462 

136 

700 

0-76 

35-55 

530 

• ( 

2 

1,462 

136 

690 

0-81 

35-49 

562 

3 

1,462 

136 

696 

0-78 

35-49 

541 

“ 

7 

*• 

1,462 

150 

838 

115 

36-24 

967 

8 

A . Pirie  

1,462 

163 

910 

1-18 

35-57 

1,070 

9 

1,462 

163 

914 

1-21 

36-35 

1,109 

“ 

13 

1,462 

1.53 

814 

0-54 

35-42 

443 

14 

1,462 

163 

929 

105 

36-26 

982 

14 

1,462 

163 

925 

107 

36-27 

997 

It 

1,462 

163 

934 

105 

36-29 

989 

** 

1.5 

1,462 

163 

946 

107 

36-35 

1,020 

** 

15 

1,462 

163 

943 

109 

36-35 

1,035 

** 

15 

1,462 

163 

943 

Ml 

36-36 

1,(148 

15 

1,462 

89 

1,393 

0-78 

Forebav. 

59-45 

1,095 

17 

1,462 

89 

1,392 

0-75 

59-41 

1,(M2 

17 

1.462 

89 

1,392 

0-77 

59  41 

1,0.84 

17 

1,462 

89 

1,393 

0-75 

59  42 

1,(M9 

** 

17 

1,462 

89 

1,393 

0-74 

59-42 

1,(M4 

17 

1,462 

89 

1,393 

0-83 

59-41 

1,176 

19 

1.462 

89 

1,392 

0-74 

59-39 

1,038 

Nov. 

22 

G . J l.amh 

1.187 

164 

1,025 

1 11 

Tailraiv. 
36  47 

1,1.37 

** 

22 

•• 

1,187 

164 

1,025 

1 10 

36-49 

1,127 

28 

“ 

1. 187 

106 

998 

1 11 

36  49 

1,108 

1913. 
IVl),  34 

1,375 

79 

1,244 

0 84 

Forvli*\'. 

59-00 

1.048 

•• 

24 

1,375 

79 

1,244 

107 

58  98 

1,3:40 

25 

1,375 

79 

1,244 

1 05 

58  98 

1,312 

•* 

25 

1,375 

79 

1 . 244 

1 im 

58  98 

1,24. 

'* 

25 

1 . 375 

79 

1,214 

1-03 

VS  98 

1 , 282 

25 

1 . 375 

79 

1,244 

1 05 

58  u .s 

1 , s< 

.Mnr. 

20 

1,375 

79 

1,244 

1 12 

V8  99 

1,394 

2 

1,375 

79 

1 . 24 1 

0 57 

59-00 

711 

* * 

2 

1,375 

79 

1,244 

0 62 

VS  97 

• 4 1 

3 

1,375 

79 

1,244 

1 12 

.59  (15 

1,393 

'* 

3 

1.375 

79 

1,244 

1 18 

59  0.5 

1 , 4C>4 

“ 

3 

1 , 375 

79 

1,244 

1 21 

5905 

1,506 

“ 

7 

" 

1,375 

79 

1,244 

1 (11 

59  02 

1 . 259 

" 

7 

1,375 

79 

1,214 

1 ,VS 

5902 

1,312 

'* 

7 

1 . 375 

79 

1.244 

.59  01 

1 2(6 

3^ 

7 

7 

7 

I 

7 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

10 

10 

10 

15 

15 

15 

19 

19 

19 

19 

20 

20 

20 

20 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

24 

24 

9 

9 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

12 

12 

12 

13 

13 

14 

14 

4. 

6 

<) 

0 

G 

17 

24 

24 

24 

4 

4 
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^Ieasuremexts  of  East  Branch  \\'innipeg  River  at  Kenor; 
House,  1912-14 — Continued. 


Hyclrowrapher. 

Meter 

Xo. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

G J.  I.amb 

1.375 

Feet . 
79 

Sq.  ft. 
1.244 

Ft.  per  .sec. 
101 

h’eet. 
Forebay. 
59  06 

1 . 375 

79 

1,244 

100 

,59- 05 

<( 

1,375 

79 

1 , 244 

0-95 

59  05 

ii 

1,375 

79 

1,244 

101 

59-05 

(( 

1 , 375 

79 

1 . 251 

100 

.59-08 

1,375 

79 

1,244 

0-97 

59-07 

<( 

1,375 

79 

1 . 244 

100 

.59-05 

1 , 375 

79 

1 , 244 

0-99 

.59-06 

ki 

1 , 375 

79 

1,244 

100 

59-04 

1,375 

79 

1,244 

1-02 

.59-03 

1,375 

79 

1 . 244 

101 

.59-03 

1,375 

79 

1,251 

0-55 

.59-12 

U 

1 , 375 

79 

1.251 

0-62 

-59-12 

t( 

1.375 

79 

1,251 

0-62 

59-13 

i( 

1.375 

79 

1,251 

0-61 

.59-14 

(t 

1,375 

79 

1.251 

0-.57 

.59-15 

ti 

1 , 375 

79 

1,251 

0-50 

.59-14 

a 

1 , 375 

79 

1,251 

0-49 

59-13 

(t 

1,375 

79 

1 . 244 

117 

.59-07 

44 

1,375 

79 

1.251 

1-23 

.59-08 

U 

1 , 375 

79 

1,244 

118 

.59-07 

1..375 

79 

1,244 

116 

.59-07 

(» 

1,375 

79 

1,244 

1-24 

,59-07 

(< 

1,375 

79 

1,244 

116 

59-06 

U 

1 . 375 

79 

1.244 

105 

59-05 

1,375 

79 

1 . 244 

102 

59  - 05 

(4 

1 , 375 

79 

1 , 244 

1-03 

.59-0.5 

U 

1,375 

79 

1,244 

0-97 

.59-06 

44 

1,375 

79 

1,251 

101 

.59-11 

44 

1,375 

79 

1,251 

105 

.59-11 

44 

1,375 

79 

1,251 

105 

,59-11 

44 

1,375 

79 

1.251 

101 

.59-11 

4* 

1 . 375 

79 

1,2.59 

0 ■ 55 

.59-17 

1.375 

79 

1.2.59 

0-58 

.59-18 

4k 

1,375 

79 

1,2.59 

0-60 

.59-19 

44 

1,375 

79 

1,2.59 

0-.56 

59-19 

44 

1.375 

79 

1,259 

0-.51 

59-19 

1 , 375 

79 

1 . 2.59 

0 • 5,5 

.59-17 

1 , 375 

79 

1,2.59 

0-.55 

.59-18 

1 , 375 

79 

1,2.59 

0-.52 

.59-17 

4k 

1.375 

79 

1,’2.59 

0-58 

59-19 

1,375 

79 

1 , 2.59 

0-.53 

.59-19 

1 , 375 

79 

1 , 2.59 

0-.57 

59-19 

1,375 

79 

1 , 259 

0-55 

.59-19 

1 . 375 

79 

1 , 259 

0-49 

.59-20 

1 , 375 

79 

1 , 2.59 

0-.53 

.59-20 

1,375 

79 

1 . 2.59 

0-45 

.59-20 

1 , 375 

79 

1,2.59 

0-57 

59-20 

1,375 

79 

1,259 

0-49 

.59-20 

1 , 375 

79 

1 . 2,59 

0-56 

.59-18 

1,375 

79 

1 . 290 

1-07 

.59-63 

1,375 

79 

1 , 290 

0-96 

.59-63 

1,373 

79 

1 . 284 

0-49 

.59-48 

1,374 

79 

1,284 

0-47 

.59-51 

44 

1..374 

79 

1 , 2.52 

0-48 

.59-16 

44 

1,374 

79 

1,252 

0-47 

.59-14 

1.374 

79 

1,2.52 

0-51 

.59-12 

1,374 

79 

1.2.52 

0-46 

.59-13 

1,374 

79 

1 . 252 

0-46 

.59-14 

44 

1 , 374 

79 

1,252 

0-45 

.59-13 

1,374 

79 

1 . 252 

0-52 

.59-13 

1,374 

79 

1 , 252 

0-49 

.59-12 

1 , 374 

79 

1 , 2.52 

0-49 

.59-10 

1,374 

79 

1.2,52 

0-49 

.59-13 

1,374 

79 

1,242 

0-51 

59-01 

1 , 374 

79 

1 , 244 

0-50 

59-01 

1,374 

79 

1 , 244 

0-43 

.59-01 

S.  C.  O’Grady  . 

1 . 18G 

79 

1 , 228 

0-79 

oS  • S2 

“ 

1.18G 

79 

1 . 228 

0-74 

.58 -.82 

1 , 185 

79 

1.228 

0-52 

.58-83 

1,186 

79 

1 , 228 

0-50 

.5.8-83 

S.  C,  ( I’Grudy 

1 , 195 

79 

1 , 237 

Ml 

58  - 66 

1. 19G 

79 

1 . 238 

108 

58  - 65 

1.  195 

79 

1 . 237 

107 

.58-64 

ik 

1.195 

79 

1 . 238 

104 

.58  - 64 

1,195 

79 

1 . 237 

100 

.58-60 

1,195 

79 

1.229 

105 

.58 -.52 

44 

1,195 

79 

1 , 230 

107 

.58  - 52 

1.195 

79 

1 , 230 

0-9S 

.58 -.52 

44 

1.  195 

79 

1 . 230 

0-52 

.58-50 

1.195 

79 

1 , 230 

0-57 

.58-60 

PLATE  II. 
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SESSIONAL  PAPER  No.  25f 


Daily  Gauge  Height  and  Discharge  of  East  Branch  Winnipeg  River  at 

Kenora  Power  House  for  1907. 


Day. 

July. 

August. 

September. 

October. 

November. 

December. 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

59-52 

554 

60-42 

567 

60-60 

586 

60-61 

2 

59-52 

567 

60-47 

567 

60-50 

597 

659 

3 

59-42 

554 

60-42 

60-72 

567 

60-53 

606 

4 

60-47 

60-69 

60*53 

620 

5 

59-57 

554 

60-47 

60-62 

60-56 

607 

6 

59-62 

554 

60-42 

567 

60-66 

60-61 

604 

59-72 

554 

60-27 

567 

60-89 

589 

60-59 

623 

8 

59-72 

554 

60-72 

60-80 

60-53 

9 

59-62 

554 

60-27 

581 

60-52 

598 

60-53 

604 

10 

59-81 

554 

60-42 

5S1 

60-45 

581 

60-53 

11 

59*77 

550 

60 -.32 

581 

587 

60-50 

648 

12 

59*67 

554 

60-52 

567 

60-90 

588 

60-53 

648 

13 

59-82 

60-82 

60-22 

6C0 

60-52 

635 

14  

59-82 

60-57 

567 

600 

60-53 

674 

15 

60-02 

541 

60-62 

60-62 

581 

60-53 

16 

59*87 

554 

60-63 

567 

60-64 

597 

60-53 

620 

17 

59-92 

541 

60-32 

581 

60-70 

60-53 

674 

18 

60-02 

541 

60*57 

567 

581 

626 

19 

59-82 

60*57 

580 

60-54 

64X 

20 

60-02 

60-60 

60-73 

600 

60*50 

620 

21 

59-32 

541 

60-17 

541 

60-89 

60-59 

594 

60-53 

649 

22 

59-42 

541 

60-20 

554 

60-60 

60-64 

607 

60-58 

560 

23 

59-47 

541 

59-32 

541 

60-70 

60-73 

590 

60-44 

708 

24 

59-32 

529 

59-87 

60-68 

60-72 

60-45 

689 

25 

59-37 

554 

60-22 

554 

60-53 

567 

60-61 

590 

617 

26 

59-32 

60-17 

61-12 

60-51 

594 

60*43 

627 

27 

59-52 

541 

60-22 

567 

60-37 

581 

60-51 

594 

60-41 

719 

28 

59-42 

60-42 

567 

60-74 

60-61 

594 

60-34 

709 

29 

59-52 

60-32 

567 

567 

60-62 

592 

59-44 

562 

30 

59-52 

60-37 

60-74 

572 

60-61 

605 

59-45 

699 

31 

59-62 

541 

60-73 

567 

59-37 

696 

Note. — Gauge  heights  refer  to  forebay  gauge. 


25f— f) 
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DEPARTMENT  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  East  Branch  Winnipeg  River  at 

Kenora  Power  House  for  1908. 


[Drainage  Area,  26,400  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis. 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.ft. 

1 

60-42 

598 

60-06 

762 

59-78 

• 567 

59-22 

581 

59-37 

595 

59-82 

610 

9 

60-42 

628 

60-06 

740 

59-77 

592 

59-22 

581 

59-47 

581 

59-82 

626 

3 

60-42 

615 

60-06 

740 

59-73 

598 

59-22 

581 

59-52 

595 

59-82 

626 

4 

60-42 

620 

60-06 

762 

59-75 

586 

59-22 

581 

59-52 

581 

59-92 

626 

5 

60-42 

561 

60-06 

760 

59-72 

588 

59-22 

581 

59-52 

581 

59-92 

626 

6 

60-42 

665 

60-05 

760 

59-71 

575 

59-22 

581 

59-52 

581 

60-02 

626 

7 

60-42 

668 

60-02 

761 

59-70 

572 

59-22 

581 

59-56 

581 

60-02 

644 

8 

60-32 

645 

60-04 

744 

59-69 

567 

59-22 

581 

59-57 

581 

59-72 

644 

9 

60-32 

647 

60-03 

723 

59-70 

567 

59-17 

581 

59-57 

581 

59-72 

644 

10 

60-28 

667 

59-96 

740 

59-70 

570 

59-17 

581 

59-59 

581 

59-92 

644 

11 

60-22 

738 

59-96 

740 

59-70 

574 

59-17 

581 

59-52 

581 

60-12 

644 

12 

60-28 

554 

59-97 

740 

59-60 

567 

59-17 

581 

59-42 

595 

60-02 

644 

13 

60-23 

734 

59-96 

741 

50-61 

567 

59-12 

581 

59-52 

595 

60-02 

644 

14 

60-24 

724 

59-92 

739 

59-59 

577 

59-12 

581 

59-52 

595 

59-72 

644 

15 

60-17 

581 

59-90 

741 

59-59 

567 

59-12 

581 

59-52 

595 

59-92 

644 

16 

60-14 

587 

59-92 

723 

59-59 

579 

59-12 

581 

59-52 

595 

59-92 

644 

17 

60-14 

581 

59-90 

723 

59-59 

572 

59-12 

581 

59-52 

595 

60-02 

644 

18 

60-13 

597 

59-89 

741 

59-59 

567 

59-22 

581 

59-52 

595 

59-92 

644 

19 

60-13 

567 

59-85 

740 

59-59 

567 

59-12 

595 

59-52 

610 

60-02 

644 

20 

60-27 

570 

59-93 

742 

59-59 

567 

59-12 

595 

59-32 

611 

59-92 

644 

21 

60-22 

581 

59-93 

742 

59-52 

567 

59-12 

595 

59-52 

610 

59-92 

644 

22 

60-22 

585 

59-92 

742 

59-42 

567 

59-12 

595 

59-82 

595 

59-92 

644 

23 

60-20 

590 

59-92 

723 

59-32 

581 

59-12 

595 

59-72 

610 

59-92 

644 

24 

60-17 

584 

59-85 

740 

59-27 

581 

59-12 

595 

59-82 

595 

59-92 

644 

25 

60-13 

594 

59-84 

763 

617 

59-12 

595 

59-72 

610 

60-02 

644 

26 

60-12 

567 

59-83 

767 

59-27 

581 

59-22 

595 

59-72 

610 

60-12 

644 

27 

60-14 

592 

59-83 

768 

59-27 

581 

59-28 

595 

59-72 

610 

60-02 

644 

28 

60-12 

589 

59-83 

768 

59-32 

581 

59-32 

595 

59-62 

626 

60-02 

644 

29 

60-10 

594 

59-77 

782 

59-27 

581 

59-41 

595 

59-72 

626 

59-72 

662 

60-10 

673 

59-22 

581 

59-49 

581 

59-82 

610 

59-72 

662 

31 

60-07 

590 

59-22 

581 

59-82 

626 

July. 

August. 

September. 

October. 

November. 

December. 

1 

59-92 

644 

59-44 

664 

59-07 

690 

58-90 

581 

58-72 

613 

58-32 

604 

0 

60-02 

644 

59-67 

644 

59-22 

667 

59-24 

581 

58-60 

641 

58-34 

619 

3 

60-02 

644 

59-71 

644 

59-20 

650 

58-75 

624 

58-47 

634 

58-22 

628 

4 

60-07 

655 

59-67 

657 

59-24 

668 

58-77 

598 

58-50 

636 

58-30 

640 

5 

59-94 

654 

59-42 

653 

59-07 

632 

58-92 

586 

58-67 

633 

57-92 

682 

6 

.59 -77 

644 

59-32 

647 

59-20 

623 

58-91 

595 

58-42 

634 

57-82 

604 

59-87 

644 

59-42 

648 

59-32 

611 

58-67 

595 

58-54 

647 

57-57 

691 

8 

59-97 

644 

59-43 

661 

59-14 

619 

58-90 

601 

58-52 

607 

57-57 

700 

9 

59-82 

644 

59-37 

644 

59-34 

618 

58-82 

635 

58-44 

616 

51-57 

697 

0 

59-77 

644 

59-41 

649 

59-12 

614 

58-47 

643 

58-47 

642 

57-57 

695 

1 

59-79 

644 

59-32 

653 

59-07 

632 

58-72 

629 

58-52 

641 

57-57 

695 

2 

59-74 

644 

59-25 

644 

59-04 

597 

58-92 

634 

58-32 

640 

57-57 

692 

3 

59-73 

644 

59-20 

653 

1600 

58-80 

641 

58-32 

647 

57-57 

610 

4 

59-64 

644 

59-32 

652 

59-07 

619 

58-80 

636 

58-47 

644 

57-57 

690 

5 

59-64 

644 

59-32 

680 

59-24 

613 

58-72 

648 

58-32 

613 

57-37 

689 

6 

59-72 

644 

59-32 

644 

59-13 

623 

59-62 

654 

58-42 

631 

57-57 

694 

7 

59-62 

644 

59-24 

648 

59-12 

621 

58-32 

674 

58-42 

640 

57-57 

694 

8 

59 -.54 

644 

59-37 

649 

58-84 

620 

58-62 

599 

58-42 

626 

57-57 

702 

9 

59-75 

644 

59-12 

645 

59-14 

653 

58-72 

606 

58-42 

626 

57-57 

697 

>0 

59-87 

644 

59-27 

650 

59-05 

615 

58-87 

634 

58-47 

626 

57-57 

678 

>1 

59-62 

644 

59-23 

658 

1600 

58-77 

615 

58-42 

610 

57-57 

693 

12  

59-62 

644 

59-07 

653 

59-14 

581 

58-75 

627 

58-44 

582 

57-57 

674 

>3  

59-67 

644 

59-05 

644 

58-95 

595 

58-62 

631 

58-32 

614 

57-57 

668 

14 

59-72 

644 

59-04 

647 

58-77 

596 

58-57 

645 

58-17 

616 

57-57 

657 

>5 

59-73 

661 

59-12 

660 

58-75 

607 

58-42 

627 

58-22 

619 

57-57 

655 

26 

59-85 

644 

59-22 

681 

58-74 

620 

59-12 

630 

58-22 

620 

57-57 

660 

27 

59-64 

644 

59-24 

663 

58-93 

595 

58-70 

632 

58-42 

620 

57-57 

643 

28 

59-66 

644 

59-04 

665 

58-77 

595 

58-60 

629 

58-44 

622 

57-57 

662 

29  

59-65 

644 

59-02 

666 

58-90 

608 

58-00 

633 

58-41 

591 

57-57 

656 

10  

59-57 

644 

59-32 

649 

58-72 

600 

58-52 

638 

58-32 

620 

57-57 

660 

31 

,59-67 

645 

59-42 

675 

58-62 

642 

57-57 

683 

Note. — Gauge  heights  refer  to  forebay  gauge.  Discharges  marked  thus  (*)  estimated. 
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SESSIONAL  PAPER  No.  25f 

Daily  Gauge  Height  and  Discharge  of  East  Branch  Winnipeg  River  at 

Kenora  Power  House  for  1909. 


(Drainage  Area,  26,400  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height . 

charge. 

Height . 

charge . 

Height . 

charge . 

Height . 

charge. 

Height . 

charge. 

Height . 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Sec.-ft 

Sec.-ft, 

1 

>700 

57-57 

762 

889 

57-07 

775 

5fi-fi7 

1,22fi 

57.#>9 

75T> 

0 

>700 

57-57 

701 

868 

921 

56*70 

728 

57- R9 

74(> 

3 

>700 

57-57 

689 

865 

57-12 

907 

56*72 

<175 

57-72 

751 

4 

>700 

57-57 

689 

850 

57-42 

657 

57  - 52 

786r 

5 

>700 

57-57 

737 

900 

.57-12 

982 

56*80 

1 058 

57.52 

763 

6 

>700 

57-57 

754 

57-32 

842 

57-02 

1,129 

56*67 

1 094 

57-82 

7 

57-57 

769 

57-57 

701 

57-32 

711 

57-02 

LOOl 

56-84 

'804 

57-69 

8 

57-57 

759 

57-57 

819 

57-32 

881 

56-99 

1,146 

57-27 

745 

57-70 

731 

9 

57-57 

799 

57-57 

793 

57-32 

848 

57-02 

1,131 

56-30 

697 

57-64 

774 

10 

57-57 

754 

57-57 

848 

57-32 

724 

57-32 

927 

56-93 

965 

57-60 

752 

11 

57-57 

699 

57-57 

848 

57-32 

703 

57-32 

712 

56-90 

1,170 

57-67 

12 

57-57 

801 

57-57 

875 

57-12 

815 

56-92 

1,071 

56-91 

1,130 

57-73 

743 

13 

57-57 

807 

57-57 

915 

57-12 

836 

56-82 

1,223 

57-04 

1,040 

57-72 

534 

14 

57-57 

798 

57-57 

812 

57-12 

677 

56-82 

1,216 

57-13 

1,087 

57-64 

734 

15 

57-57 

793 

57-57 

933 

57-12 

898 

56-90 

1,204 

57-22 

1,070 

57-74 

745 

16 

57-57 

789 

57-57 

898 

57-12 

974 

56-84 

1,165 

57-58 

6&1 

57-63 

750 

17 

57-57 

729 

57-57 

911 

57-12 

947 

56-97 

1,145 

57-32 

784 

57-62 

75o 

18 

57-57 

738 

57-57 

903 

56-92 

908 

57-32 

691 

57-37 

1,029 

57-70 

759 

19 

57-57 

735 

57-57 

867 

56-92 

887 

56-87 

950 

57-42 

966 

57-82 

692 

20 

57-57 

693 

57-57 

888 

56-92 

857 

56-82 

1,128 

57-50 

1,049 

58-02 

529 

21 

57-57 

714 

57-57 

697 

56-92 

660 

56-83 

1,145 

57-52 

1,037 

57-96 

721 

22 

57-57 

700 

57-57 

876 

56-92 

799 

56-72 

1,229 

57-57 

1,026 

58-21 

694 

23 

57-57 

698 

57-57 

868 

56-92 

807 

56-77 

1,213 

57-82 

670 

58-03 

731 

24 

57-57 

695 

57-57 

961 

56-92 

819 

56-74 

1,197 

57-82 

561 

57-92 

731 

25 

57-57 

710 

957 

56-92 

61S 

57*57 

737 

57. SO 

26 

57-57 

685 

937 

56-92 

823 

56-72 

981 

57  ■ fi? 

735 

57  • 87 

7Q1 

27 

57-57 

696 

949 

808 

56-72 

1,266 

57*57 

747 

58-02 

500 

28 

57-57 

734 

747 

648 

56-70 

1,150 

57  • fi2 

750 

57.90 

7Q1 

29 

57-57 

747 

56-82 

746 

56-70 

1,203 

57-fi*7 

5$. 09 

701 

30 

57-57 

781 

56-82 

696* 

56-62 

1,217 

57*82 

5fl5 

57-84 

718 

31 

57-57 

756 

57-04 

781 

57-62 

743 

July. 

August. 

September. 

October. 

November. 

December. 

1 

58-17 

530 

58-32 

526 

58-62 

556 

58-22 

1,019 

58-57 

755 

58-52 

1,178 

9 

57-82 

732 

58-32 

537 

58-62 

595 

58-30 

1,006 

58-60 

1.084 

58-52 

1,192 

3 

57-94 

729 

58-12 

714 

58-32 

703 

58-42 

652 

58-60 

1,210 

58-53 

1,194 

4 

58-24 

517 

58-22 

733 

58-52 

639 

58-42 

703 

58-60 

1,174 

58-59 

1,014 

5 

58-02 

739 

58-11 

733 

58-62 

537 

58-42 

991 

58-55 

1,159 

58-77 

743 

6 

57-94 

736 

58-15 

582 

58-27 

558 

58-30 

1,022 

58-62 

1,136 

58-74 

1,100- 

7 

58-07 

731 

68-12 

745 

58-62 

518 

58-28 

1,027 

58-72 

659 

58-72 

1,250 

8 

58-22 

734 

58-32 

530 

58-22 

587 

58-52 

876 

58-58 

862 

58-52 

1,263 

9 

58 -.36 

850 

58-22 

709 

58-34 

710 

58-05 

1,056 

58-92 

1,056 

58-62 

1.2.S5 

10 

58-92 

868 

58-22 

714 

58-02 

717 

58-22 

652 

58-69 

1,109 

58-52 

1,290' 

11 

58-29 

531 

58-32 

542 

58-32 

664 

57-80 

812 

58-60 

1,160 

58-72 

1.14« 

12 

68-22 

521 

58-22 

683 

58-42 

549 

57-79 

1,069 

58-50 

1,158 

13 

58-02 

730 

58-47 

599 

58-32 

606 

58-02 

1,079 

58-52 

1,009 

58-72 

1.076 

14 

746 

58-42 

559 

58-35 

622 

58-10 

1,079 

57*92 

692 

58*80 

1 1 ?n 

753 

58*42 

R29 

RR.  14 

728 

10 

1 00;^ 

<^.50 

1 1 ‘{0 

16 

57-94 

750 

58-22 

703 

59-15 

723 

58-21 

1,099 

58 -.59 

1,1.30 

58-82 

1,213 

17 

58-02 

7.54 

68-32 

714 

68-32 

722 

58-42 

669 

58-60 

1.182 

.58-89 

1.205 

18 

58-24 

529 

68-27 

697 

68-50 

713 

58-42 

764 

58-72 

1,161 

58-80 

1,0.52 

lit 

58-22 

718 

58-14 

634 

58-60 

536 

58-42 

1,094 

58-70 

1,155 

20 

68-02 

730 

58-44 

520 

68-52 

688 

58-42 

1.120 

58-57 

L055 

58-92 

1,093 

21  

68  02 

729 

68-82 

559 

58-32 

715 

58-22 

1.127 

58-67 

739 

58  92 

1.193 

68-12 

539 

68-52 

519 

58-12 

731 

58-34 

1,132 

58  49 

1,024 

58  92 

1. 16.S 

68-21 

.551 

68-62 

572 

58-22 

8:12 

58  52 

1,135 

68-52 

1,1.56 

58-99 

1,'J07 

58-12 

7.35 

58-32 

573 

58-24 

1,(H)2 

59-02 

653 

58-52 

1,145 

58  95 

1,197 

25 

.58-40 

518 

68-54 

560 

68-30 

1,030 

58-64 

869 

.VS -52 

1,215 

59  12 

845 

2(1  

.58-13 

712 

68-52 

555 

58-64 

627 

58-22 

1,109 

.VS -32 

1,2.59 

59  13 

770 

27  

58- 12 

719 

58-74 

558 

58-62 

7(K1 

58 -.32 

1,142 

.VS -.52 

1,203 

VS  97 

1.059 

2S 

.58-21 

709 

58  43 

575 

58- 12 

1,014 

58-72 

1,106 

58-72 

730 

VS  97 

1.217 

211 

58-21 

551 

68-43 

527 

58-10 

1,029 

.58-72 

1.  KHI 

.VS  64 

1.1U12 

59  02 

1 . 222 

30 

58-32 

551 

58-62 

55(1 

58-21 

1,027 

58  42 

1,141 

.58  59 

1,132 

.VS  iM 

1.214 

31  . 

58-27 

5(1.3 

68 -.52 

551 

.... 

.58-72 

646 

59  02 

1 . -20: 

Niitk.-- C iiiUK>'  licigliln  refer  to  fiirelmy  umige. 
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r,.> 


I >iBelmrite«  iimiked  lliu.t  l')  enliiimItHi 


52 


DEPAHTMEyT  OF  THE  lyTERIOR 


6 GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  East  Branch  Winnipeg  River  at 

Kenora  Power  House  for  1910. 


(Drainage  area,  26,400  square  miles.) 


Da3'. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 
charge . 

Feet. 

Sec  .-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

59-12 

1,088 

59-17 

1,116 

59-12 

1,129 

59-65 

1,127 

60-00 

800 

59-22 

917 



^ 

59-12 

876 

59-20 

1,116 

59-12 

1,060 

59-62 

1,090 

59-92 

1,075 

59-20 

978 

59-02 

1,146 

59-22 

1,120 

59-32 

734 

59-81 

744 

■60-02 

1,291 

59-42 

894 

59-12 

1,240 

59-20 

1,137 

59-32 

731 

59-67 

1,045 

60-02 

1,278 

59-52 

912 

5 

59-12 

1,241 

59-19 

1,034 

59-32 

715 

59-72 

1,232 

59-97 

1,262 

59-62 

663 

A 

59-10 

1,217 

59-32 

805 

59-47 

727 

59-72 

1,267 

59-92 

1,254 

59-32 

864 

59-20 

792 

59-19 

1,001 

59-34 

725 

59-73 

1,248 

60-06 

1,209 

59-32 

865 

8 

Q 

59-09 

1,116 

59-32 

990 

59-34 

716 

59-72 

1,276 

60-22 

810 

59-32 

864 

884 

,59-14 

1,150 

59-32 

739 

59-72 

1,151 

59-86 

1,026 

59-30 

858 

10 

59-12 

1,090 

59-12 

1,161 

59-33 

916 

59-82 

767 

59-72 

1,325 

59-25 

860 

11 

59-14 

1,166 

59-12 

1,142 

59-13 

1,076 

59-52 

1,049 

59-69 

1,401 

59-32 

884 

19  

59-12 

1,198 

59-12 

905 

59-12 

1,036 

59-79 

1,225 

59-70. 

1,405 

59-48 

610 

19  ... 

59-12 

1,200 

59-32 

788 

59-34 

746 

59-75 

1,240 

59-74 

1,381 

59-34 

911 

li  

59-20 

1,179 

59-13 

1,027 

59-33 

893 

59-72 

1,229 

60-02 

1,173 

59-32 

1,094 

15 

59-22 

948 

59-14 

1,155 

59-37 

838 

59-72 

1,306 

59-98 

816 

59-34 

1,125 

lA 

59*25 

816 

59-32 

919 

59-12 

1,062 

59-87 

1,194 

59-82 

1,112 

59-25 

1,106 

17 

59-12 

1,005 

59-12 

1,183 

59-20 

1,070 

59-45 

827 

59-52 

1,371 

59-22 

1,093 

IS 

59-12 

1,163 

59-12 

1,161 

59-22 

1,032 

59-62 

1,089 

59-77 

852 

59-32 

995 

IQ 

59-12 

1,145 

59-12 

1,024 

59-22 

967 

59-92 

1,311 

59-82 

1,354 

59-32 

736 

20 

59-12 

1,168 

59-42 

812 

59-37 

699 

59-92 

1,258 

59-52 

1,184 

59-32 

874 

9] 

■ ,59-12 

1,159 

59-12 

1,073 

59-32 

888 

60-17 

1,281 

59-72 

1,562 

59-32 

1,098 

99 

59-22 

1,067 

59-12 

1,175 

59-27 

895 

59-64 

1,285 

59-84 

803 

59-32 

1,006 

99 

.59-30 

800 

59-12 

1,171 

59-52 

643 

59-44 

1,195 

59-62 

1,105 

59-22 

1,083 

?4 

59-13 

1,018 

59-12 

1,160 

59-52 

778 

60-04 

741 

59-53 

840 

59-32 

1,057 

25 

59-12 

1,135 

59-12 

1,158 

59-32 

1,001 

60-06 

1,010 

59-53 

1,128 

59-22 

930 

26 

•97 

59-12 

1,136 

59-32 

944 

59-32 

1,068 

60-04 

1,253 

59-54 

1,284 

59-22 

738 

59-12 

lil03 

59-32 

823 

59-52 

695 

59-84 

1,287 

59-75 

1,266 

59-22 

859 

■28 

'7Q 

59-14 

1,123 

59-12 

1,029 

59-52 

840 

60-03 

1,287 

59-73 

1,147 

59-12 

997 

59-13 

L022 

99-42 

1,119 

60-01 

1,293 

59-62 

804 

59-22 

985 

9H 

59-32 

59-22 

'787 

1,035 

59-52 

.59-62 

1,086 

1,062 

60-01 

1,209 

59-52 

59-42 

908 

1.020 

59-22 

1,034 

1 

Day. 

July. 

August. 

September. 

October. 

November. 

December. 

59*22 

701 

58-15 

805 

57-72 

604 

57-22 

1.035 

56-79 

1,240 

1,300‘ 

58*88 

862 

58-30 

987 

57-72 

593 

57-42 

660 

56-62 

1,087 

56-62 

1,324 

58-92 

745 

58-12 

1,010 

595 

57-32 

840 

57-02 

925 

56-62 

1,285 

58*72 

852 

57-94 

1,010 

57-82 

539 

57-45 

1,125 

57-12 

713 

56-72 

907 

5 

58-99 

1,035 

58-05 

1,010 

57-81 

596 

57-52 

1,168 

56-62 

1,221 

56-62 

1,255 

58-74 

1,117 

58-05 

970 

57-80 

613 

57-17 

1,092 

56-92 

747 

56-62 

1,387 

58-79 

1,109 

58-37 

652 

57-55 

846 

57-22 

1,133 

56-62 

1,164 

56-62 

1,312 

58-72 

1,091 

58-03 

834 

57-32 

892 

57-12 

1,000 

.56-80 

1,271 

56-58 

1 , 374 

58-67 

925 

57-84 

1,022 

57-47 

846 

57-32 

683 

56-70 

1,294 

56-55 

1,370 

10 

58-82 

718 

58-00 

1,020 

57-82 

769 

57-20 

924 

56-64 

1,277 

56-62 

1,376 

1 1 

58-62 

836 

58-11 

808 

57-42 

535 

56-92 

1,196 

56-69 

1,277 

56-72 

969 

19 

58-62 

1,048 

58-21 

654 

57-52 

884 

56-80 

1,208 

56-65 

1,157 

56-57 

1,202 

17 

58*61 

1,044 

57-94 

588 

57-44 

731 

57-02 

1,211 

56-82 

798 

56-62 

1,347 

1/1 

58*72 

1,060 

58-12 

529 

57-52 

609 

57-02 

1,203 

56-54 

1,176 

56-54 

1,328 

15 

58-64 

1,013 

58-22 

547 

57-52 

760 

57-17 

1,052 

56-64 

1,324 

56-52 

1,330 

1A 

58-52 

864 

58-12 

529 

57-47 

768 

57-17 

678 

56-72 

1,293 

56-52 

1,356 

17 

58*63 

672 

58-10 

593 

57-12 

780 

57-00 

986 

56-70 

1,330 

56-53 

1,230 

IS 

58*64 

787 

58-05 

591 

57-52 

559 

56-95 

1,154 

56-72 

1,316 

56-72 

820 

19  

688 

58-07 

705 

57-22 

939 

56-32 

1,188 

56-72 

1,242 

56-52 

1 , 245 

20 

604 

58-05 

815 

57-19 

1,062 

56-92 

1,246 

56-80 

802 

56-52 

1,332 

91 

58-42 

740 

58-11 

549 

57-07 

1,104 

1,161 

56-62 

1,184 

56-50 

1,329 

9.9 

58-32 

748 

57-74 

855 

57-29 

1,121 

1,186 

56-72 

1,279 

56-52 

1,330 

9!l 

58-52 

734 

57-82 

833 

57-22 

1,126 

785 

56-72 

1,330 

56-43 

1,338 

94 

58-52 

534 

57-54 

733 

57-22 

1,163 

1,149 

56-71 

1,294 

56-42 

1,359 

25 

58-37 

720 

57-62 

757 

57-22 

691 

57-10 

1,205 

56-72 

1,320 

989 

9fi 

58-22 

731 

57-82 

737 

57-12 

652 

56-92 

1,254 

56-62 

1,348 

56-53 

919 

97 

58*22 

729 

57-52 

743 

57-32 

1,042 

56-72 

1,202 

56-81 

806 

56-50 

1,188 

9S 

58-22 

732 

57-82 

.548 

57-32 

1,131 

56-71 

1,2.59 

56-70 

1,211 

56-41 

1,362 

9Q 

58-18 

727 

57-72 

848 

57-35 

1,100 

57-20 

1,172 

56-70 

1,250 

5b  - .15 

1,286 

30 

58-18 

733 

57-37 

686 

57-32 

1,121 

57-02 

713 

56-64 

1,358 

56-33 

1,375 

31 

58-32 

533 

57-80 

584 

56-85 

989 

56-39 

1 , 361 

Note  —Gauge  heights  refer  to  forebay  gauge.  Discharges  marked  thus  (*)  estimated. 
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SESSIONAL  PAPER  No.  25f 

Daily  Galge  Height  and  Discharge  of  East  Branch  Winnipeg  River  at 

Kenora  Power  House  for  1911. 


(Drainage  area,  26,400  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet  . 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

56-54 

948 

56-19 

1,343 

56-15 

1,255 

55-54 

838 

55-51 

847 

55-59 

1,052 

9 

56-34 

1,252 

56-19 

1,342 

56-15 

1,2.59 

55-54 

803 

55-42 

1,261 

55-39 

1,407 

3 

56-34 

1,-353 

56-19 

1,377 

56-15 

1,270 

55-54 

828 

55-51 

1,259 

55-56 

1,283 

4 

56-34 

1,349 

1,353 

56-19 

1,196 

862 

56-15 

1,284 

55-34 

1,184 

1,252 

1,254 

795 

5 

56-34 

56-22 

56-17 

822 

55-34 

1,338 

55-62 

55*75 

867 

6 

56-34 

1,346 

56-19 

1,247 

56-16 

806 

55-34 

1,328 

55-63 

1,200 

55-86 

1,251 

7 

56-34 

1,363 

56-19 

1,399 

56-15 

1.049 

55-34 

1,4.34 

55-80 

735 

55-74 

1,249 

8 

56-59 

872 

56-19 

1,378 

56-16 

1,198 

55-34 

1,294 

55-61 

891 

55-72 

1,272 

9 

56-24 

1,172 

.56-16 

1,366 

56-16 

1,237 

55-36 

768 

55-38 

1,216 

55-76 

1,252 

10 

56-24 

1,355 

56-16 

1,366 

56-17 

858 

55-34 

1,C55 

55-44 

1,217 

55-80 

1,138 

11 

56-24 

1,346 

56-16 

1,371 

56-04 

771 

55-32 

1,306 

56-04 

1,221 

1,256 

697 

12 

56-24 

1,358 

56-19 

863 

56-05 

730 

55-32 

1,295 

55*50 

652 

13 

56-24 

1,208 

56-14 

1,247 

56-04 

734 

55-34 

1,301 

55-69 

1,270 

793 

1,009 

14 

56-24 

1,357 

56-19 

1,360 

56-04 

1,265 

55-34 

1,284 

55-85 

1,227 

15 

56-44 

956 

56-19 

1,334 

56-04 

1,267 

55-34 

1,302 



878 

55-99 

1,250 

16 

56-24 

1,264 

56-20 

1,259 

56-04 

1,272 

55-54 

803 

1,247 

55-88 

1.251 

17 

56-24 

1,340 

56-18 

1,317 

56-04 

1,267 

55-34 

926 



1,171 

55-92 

1,260 

18 

56-19 

1,345 

56-19 

1,070 

56-04 

1,264 

55-35 

1,253 

1,119 

56-14 

724 

19 

56-19 

1,3.54 

56-20 

841 

56-04 

765 

55-35 

1,271 

1,171 

56-18 

819 

2f* 

56-19 

1,333 

56-17 

1,165 

56-C4 

899 

55-54 

1,282 



1,224 

56-01 

1,206 

21 

56-19 

1,340 

56-18 

1,261 

55-54 

1,264 

55-54 

1,274 

773 

56-07 

897 

22 

56-31 

948 

56-17 

1,246 

55-54 

1,286 

oo'oa 

1,274 

845 

56-04 

640 

.56-19 

1,141 

56-14 

1,294 

55-54 

1,288 

55-65 

796 

1,218 

dO’  / i 

1,029 

24 

56-19 

1,311 

56-15 

1,272 

55-52 

1,157 

55-56 

935 

800 

56-01 

1,254 

25 

56-19 

1,294 

56-15 

1,281 

55-52 

1,269 

55-60 

1,244 

1,024 

56-15 

750 

26 

56-19 

1,314 

56-19 

947 

55-59 

795 

55-61 

1,222 

803 

56-10 

921 

27 

56-19 

1,110 

56-14 

1,317 

55-52 

1,114 

55-59 

1,209 

55-85 

1,066 

55-51 

1,267 

28 

56-19 

1,294 

56-14 

1,277 

55-52 

1,274 

55-62 

1,248 

56-15 

738 

55-97 

946 

29  

30  

31  

56-20 

56-20 

56-19 

926 

1,037 

1,326 

55-52 
55-54 
55 -.54 

1,267 

811 

801 

55-60 

55-46 

1,272 

795 

55-56 

55-64 

55-65 

951 

1,257 

1,248 

56-16 

55-88 

627 

781 

July. 

August. 

September. 

October. 

November. 

December 

1 

56 -OS 

659 

55-43 

666 

55-21 

1,002 

55-43 

776 

54-96 

1,481 

55-42 

1,160 

o 

56-15 

599 

55-61 

661 

55-17 

906 

55-29 

961 

55-22 

1,489 

55-33 

1,322 

3 

56-01 

701 

55-61 

663 

55*53 

675 

55-27 

1,344 

55-62 

1,455 

804 

4 

55-96 

1,223 

55-64 

660 

55-44 

728 

54-97 

1,295 

55-41 

1,489 

55-39 

1,173 

55-96 

676 

55-64 

655 

54-85 

1,112 

54-52 

1,315 

55-59 

822 

55-40 

1,339 

6 

55-99 

669 

55-74 

630 

55-03 

911 

55-37 

1,326 

54-99 

1,134 

55-38 

1.390 

7 

55-88 

920 

55-56 

668 

55-15 

1,061 

55-;i4 

1,351 

55-21 

1,477 

.55 -.38 

1.400 

8 

56-02 

867 

55-64 

652 

55-25 

1,078 

55-89 

748 

55-00 

1.495 

55-43 

1,273 

9 

56-31 

585 

55-51 

655 

55-36 

1,051 

55-54 

881 

55-34 

1,440 

55-36 

1,385 

10 

56-41 

883 

55-56 

690 

55  42 

676 

55  49 

1,309 

55-49 

1,426 

55-57 

788 

11  

55-9.5 

1,239 

55 -.56 

661 

54-94 

897 

55  44 

1,343 

54-90 

1,527 

55  66 

1.016 

12 

.55-90 

848 

55-71 

669 

55-19 

1,032 

55-39 

1,166 

55  17 

982 

.55  42 

1,291 

13 

55-90 

1,194 

55-57 

623 

55-14 

1.033 

55-39 

1.384 

1.20t0 

55  42 

1,153 

14 

55-81 

1,131 

55-61 

673 

55-29 

1,074 

.5.5-39 

1..398 

55-20 

1,459 

55  44 

1,376 

.55-55 

92.5 

55-52 

075 

55-30 

1,071 

55  50 

4 i n 

55  26 

1,461 

55  .54 

1.4M 

16 

.55-83 

610 

.55-55 

686 

55-34 

870 

55-37 

899 

55  24 

1, 4.8,5 

55  4 2 

1.4(V5 

17 

.55-72 

686 

55  52 

731 

55-37 

692 

55-34 

1,360 

55-38 

1,016 

55-59 

903 

18  ... 

55-6.3 

1,(MI5 

55-61 

785 

55-82 

926 

55-51 

1,358 

55-28 

1,206 

55  59 

l.OtM 

19 

55-68 

998 

55-45 

1,136 

.55-26 

1.078 

55-24 

1,342 

55  47 

920 

55  49 

1.406 

20 

55-69 

1,035 

55-55 

639 

55-27 

1,310 

55-22 

1,382 

.55-20 

1.3:15 

55  44 

1.405 

21 

.55  53 

848 

55-64 

1,057 

55-52 

1,290 

.55-37 

1.345 

.V5  20 

1,363 

55  44 

1,379 

00 

.55-6:1 

1,314 

56-19 

905 

55-07 

1,339 

55  59 

779 

55  25 

1.3.V5 

55  49 

1,370 

23 

55 -.50 

634 

55-34 

1,111 

.54  44 

1,401 

55  14 

1,112 

55  1(0 

1,327 

55  49 

1,396 

24 

55-41 

672 

.55-43 

1,  KKI 

55-40 

775 

55  19 

1,401 

55  34 

1.330 

.V5  69 

Si  & 

55-51 

640 

55  39 

1,080 

55-10 

910 

55  24 

1.461 

55  35 

1,256 

55  64 

823 

26 

55-75 

630 

.55  12 

910 

55-45 

1..329 

55  29 

1,426 

55  52 

.853 

.V5  49 

1.179 

27 

55-82 

634 

55-18 

6(i:i 

.54-80 

1,377 

55-29 

1.429 

.55  39 

1.081 

55  49 

1,424 

28 

55-66 

634 

5506 

1,029 

55-10 

989 

55  (19 

1,351 

55  28 

1 . 39S 

55  4 2 

1,500 

29 

.55-64 

670 

55  29 

1,060 

55-1.5 

1,373 

.55  31 

h;(.s 

.V5-31 

1.443 

55  49 

1,514 

;«) 

55-50 

625 

55  59 

1,179 

55  30 

1,365 

55  27 

1.0.VI 

.55  29 

1.510 

55  41 

1.496 

31 

.55  49 

663 

55  33 

839 

55-01 

i,;(47 

55  74 

.N'ort  - Gituite  lii'igliln  ti-fiT  III  loii'liiiy  yiiuitc  1 >u>t'lmriirii  iiiarktHl  lliun  notiiiiMtiHl 
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DEPARTMENT  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  East  Branch  Winnipeg  River  at 

Kenora  Power  House  for  1912. 


[Drainage  area  26,400  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge , 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

55-63 

956 

55-66 

1,372 

55-73 

1,547 

55-90 

1,300 

56-38 

1,425 

57-33 

1,276 

2 

55-58 

1,302 

55-69 

1,325 

55-83 

1,532 

55-85 

1,469 

55-33 

1,421 

57-33 

758 

3 

55-58 

1,436 

55-70 

1,473 

55-83 

1,047 

55-84 

1,501 

56-35 

1,381 

57-35 

688 

4 

55-53 

1,408 

55-85 

946 

55-73 

1,354 

55-85 

1,494 

56-59 

766 

57-35 

1,072 

5 

55-63 

1,243 

55-73 

1,284 

55-73 

1,496 

55-85 

1,492 

56-39 

1,404 

57-35 

1,252 

6 

55-63 

1,073 

55-72 

1,366 

.55-83 

1,449 

55-73 

1,510 

56-52 

1,072 

57-15 

1,267 

7 

55-68 

985 

55-77 

1,432 

55-73 

1,527 

56-00 

1,311 

56-50 

1,320 

57-40 

1,138 

8 

55-48 

1,347 

55-76 

1,454 

55-83 

1,500 

55-83 

1,325 

56-48 

1,369 

57-45 

691 

9 

55-53 

1,565 

55-68 

1,458 

55-83 

1,539 

55-89 

1,496 

56-73 

1,313 

57-51 

672 

10 

55-53 

1,526 

55-71 

1,427 

55-93 

1,011 

55-88 

1,399 

56-68 

1,323 

57-63 

721 

11 

55-53 

1,522 

55-85 

929 

55-93 

1,201 

55-81 

1,451 

56-70 

1,358 

57-22 

911 

12 

55-53 

1,497 

55-83 

1,121 

55-83 

1,492 

55-83 

1,460 

56-83 

777 

57-45 

873 

13 

55-58 

1,470 

55-75 

1,390 

55-73 

1,484 

55-87 

1,512 

56-76 

1,035 

57-43 

1,217 

14 

55-63 

1,011 

55-76 

1,342 

55-73 

1,491 

56-00 

852 

56-89 

1,316 

.57-42 

1,294 

15 

55-63 

1,141 

55-81 

1,433 

55-73 

1,507 

55-95 

1,220 

56-73 

1,355 

57-24 

1,313 

16 

55-55 

1,473 

55-75 

1,496 

55-75 

1,440 

56-01 

1,416 

56-94 

1,278 

57-24 

1,313 

17 

55-60 

1,416 

55-63 

1,548 

55-87 

974 

56-01 

1,446 

56-94 

1,366 

57-04 

1,086 

18 

55-58 

1,465 

55-93 

1,028 

55-75 

1,340 

56-04 

1,365 

56-73 

1,397 

57-43 

1,280 

19 

55-62 

1,422 

55-83 

1,330 

.55-75 

1,535 

56-07 

1,388 

57-03 

790 

57-33 

1,272 

20 

55-63 

1,326 

55-73 

1,583 

55-75 

1,539 

56-05 

1,423 

56-96 

1,090 

57-26 

1,283 

21 

55-77 

928 

55-83 

1,621 

55-74 

1,492 

56-15 

821 

56-93 

1,358 

57-33 

1,256 

22 

55-75 

1,197 

55-83 

1,445 

55-80 

1,443 

56-15 

1,059 

56-94 

1,378 

57-43 

1,205 

23 

55-67 

1,387 

55-73 

1,738 

55-93 

1,238 

56-07 

1,408 

56-98 

1,365 

57-53 

685 

24 

75-61 

1,393 

55-73 

1,532 

55-94 

1,001 

56-12 

1,386 

57-05 

1,337 

57-53 

975 

25 

-55-58 

1,326 

55-93 

1,026 

55-80 

1,356 

56-07 

1,385 

57-14 

1,340 

57-32 

1,234 

26 

55-59 

1,413 

55-83 

1,384 

55-83 

1,516 

56-15 

1,447 

57-18 

776 

57-39 

1,2.56 

27 

55-60 

1,394 

55-73 

1,,555 

55-80 

1,164 

56-23 

1,4.59 

57-15 

753 

57-44 

1,206 

28 

55-79 

976 

,55-63 

1,601 

55-83 

1,486 

56-41 

816 

56-76 

1,315 

57-45 

1,198 

29 

55-75 

1,112 

55-73 

1,541 

55-78 

1,495 

56-36 

1,124 

56-23 

1,005 

57-43 

1,157 

30  

55-65 

1,362 

.55-77 

1,202 

56-34 

1,417 

56-33 

1,300 

57-53 

634 

31 

55-69 

1,306 

.56-05 

819 

56-36 

1,304 

July. 

August 

September. 

October. 

November. 

December. 

1 

57-68 

555 

57-82 

1,222 

58-43 

596 

59-22 

635 

59-23 

1,245 

59-31 

714 

9 

57-73 

896 

57-80 

1,228 

58-23 

1,009 

59-23 

714 

59-35 

1,242 

59-24 

1,001 

3 

57-48 

1,149 

57-79 

1,247 

58-26 

1.234 

59-21 

631 

59-54 

.667 

.59-22 

1,297 

4 

57-42 

1,083 

57-99 

686 

58-24 

1,153 

59-25 

659 

59-35 

944 

59-24 

1,278 

5 

57-53 

1,091 

57-99 

1,014 

58-25 

934 

59-23 

1,157 

59-41 

1,239 

59-18 

1,285 

6 

57-63 

1,160 

58-00 

1,241 

.58-48 

637 

59-03 

621 

59-51 

1,244 

59-23 

1,311 

7 

57-63 

671 

58-06 

1,229 

58-43 

638 

59-43 

967 

59-45 

1,230 

59-23 

1,316 

8 

57-58 

745 

58-02 

731 

58-15 

595 

59-32 

1,230 

59-23 

1,216 

59-25 

908 

9 

57-73 

635 

58-02 

1,228 

58-23 

636 

59-01 

1,229 

59-41 

1,201 

59-25 

1,055 

10 

57-40 

1,141 

58-03 

1,161 

58-33 

713 

59-13 

1,234 

59-43 

652 

59-22 

1,322 

11 

57-72 

1,192 

58-13 

658 

58-53 

825 

59-33 

1,186 

59-21 

• 968 

.59-23 

1,308 

12 

57-61 

1,186 

58-22 

1,010 

58-48 

821 

59-33 

1,213 

59-33 

1,237 

59-22 

1,316 

.57-55 

1,207 

58-15 

1,2,33 

58-65 

830 

59-39 

653 

59-33 

1,230 

59-21 

1,291 

14 

57-93 

660 

57-95 

1,242 

58-65 

857 

59-33 

994 

59-38 

1,242 

59-15 

1,256 

57-73 

862 

58-13 

1,234 

58-43 

610 

59-36 

1,211 

59-53 

1,218 

59-23 

889 

16 

58-10 

1,191 

58-13 

1,235 

58-53 

881 

59-54 

1,197 

59-33 

1,237' 

59-22 

1,108 

17 

57-63 

1,049 

58-15 

1,243 

58-53 

836 

59-41 

1,194 

59-43 

682 

59-13 

1,269 

18 

57-64 

1,202 

58-15 

676 

58-69 

640 

59-53 

1,206 

59-57 

907 

59-13 

1,302 

19 

57-93 

1,149 

58-11 

1,038 

58-73 

635 

59-33 

1,208 

59-34 

1,243 

59-13 

1,306 

20 

57-73 

1,175 

58-12 

1,169 

58-64 

644 

59-52 

661 

59-33 

943 

59-13 

1,311 

21 

57-64 

670 

58-22 

1,247 

58-75 

631 

59-31 

848 

59-23 

1,158 

59-13 

1,321 

22 

57-80 

905 

58-03 

1,252 

58-63 

599 

59-33 

676 

59-33 

1,188 

59-23 

912 

57-74 

1,152 

58-13 

1,245 

58-63 

641 

59-61 

1,207 

59-15 

1,298 

59-23 

1,1.50 

24 

57-81 

1,191 

1,177 

58-12 

1,245 

870 

58-33 

655 

59-61 

1,198 

59-35 

722 

59-23 

1,223 

25 

57-63 

58-15 

58-29 

630 

59-35 

1,175 

59-35 

965 

59-23 

873 

26 

57-92 

1,092 

,58-04 

1,024 

58-63 

643 

.59-23 

1,194 

59-18 

1,,300 

59-23 

1,128 

27 

57-84 

1,157 

58-23 

776 

59-02 

585 

59-42 

642 

59-10 

1,300 

.59-28 

1,257 

28 

57-92 

632 

58-11 

1,054 

58-99 

638 

59-25 

891 

59-70 

1,250 

.59-14 

1,279 

29 

57-88 

930 

58-23 

1,245 

59-31 

577 

59-93 

1,228 

59-20 

1,420 

.59-13 

858 

30  

31  

57-74 

1,099 

1,000' 

.58-33 

58-27 

1,032 

861 

59-09 

630 

59-31 

59-33 

1,286 

1,230 

59-28 

1,2.55 

59-13 

59-13 

1,117 

1.274 

Note. — Gauge  heights  refer  to  forebay  gauge.  Discharges  marked  thus  (*)  e.stimated. 
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SESSIONAL  PAPER  No.  25f 

Daily  Gauge  Height  and  Discharge  of  East  Branch  Winnipeg  River  at 

Kenora  Power  House  for  1913. 


(Drainage  area,  26,400  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

.59-26 

1,233 

58-98 

1,388 

59-04 

931 

59-11 

1,251 

59-64 

1,275 

59-61 

815 

2 

59  16 

1,264 

59-23 

1,347 

59-05 

928 

59-09 

1,096 

59-65 

1,262 

59-73 

929 

3 

5911 

1,309 

59-09 

1,275 

59-08 

1,158 

59-13 

684 

59-68 

1,266 

59-53 

1,354 

4 

59-16 

1,389 

58-96 

1,382 

58-98 

1,360 

59-18 

689 

59-91 

638 

59-79 

1,301 

5 

59-19 

914 

58-97 

1,303 

58-02 

1,346 

59-19 

694 

59-78 

950 

59-68 

1,361 

6 

59-16 

1,215 

58-98 

1,394 

59-05 

1,319 

59-20 

657 

59-73 

1,220 

59-29 

1,332 

7 

59-11 

1,517 

58-98 

1,358 

59-02 

1,276 

59-18 

769 

59-77 

1,258 

59-60 

1,369 

8 

59-04 

1,506 

58-99 

1,364 

59-08 

1,187 

59-23 

1,060 

59-57 

1,234 

59-74 

817 

9 

.59-13 

1,592 

58-99 

1,021 

59-13 

942 

59-18 

1,218 

59-70 

1,250 

59-85 

963 

10 

59-13 

1,484 

58-91 

1,162 

59-13 

1,038 

59-18 

845 

59-79 

1,250 

59-89 

1,349 

11 

59-12 

1,505 

58-96 

1,309 

59-02 

1,308 

59-24 

680 

59-98 

787 

59-86 

1,363 

12 

59-16 

1,066 

58-96 

1,391 

59-03 

1,309 

59-29 

664 

59-76 

996 

59-75 

884 

13 

59-15 

1,2.36 

58-98 

1,366 

59-05 

1,256 

59-29 

628 

59-58 

1,299 

59-68 

789 

14 

59-11 

1,486 

58-93 

1,368 

58-96 

1,297 

59-35 

645 

59-74 

1,317 

59-74 

778 

59-14 

1,361 

58-93 

1,372 

59-00 

1,303 

59-33 

640 

59-70 

1,328 

59-70 

747 

16 

58-99 

1,465 

59-00 

961 

59-08 

935 

59-38 

936 

59-77 

1,339 

59-65 

780 

17 

59-08 

1,517 

58-99 

1,158 

59-09 

1,134 

59-47 

1,086 

59-67 

1,347 

59-49 

1,153 

18 

59-05 

1,537 

58-97 

1,345 

59-03 

1,312 

59-43 

1,146 

59-68 

810 

59-59 

1,352 

19 

59-10 

1,072 

58-98 

1,347 

59-05 

1,306 

59-45 

1, 155 

59-73 

738 

59-53 

1,352 

20 

59-10 

1,373 

58-98 

1,340 

59-10 

1,293 

59-54 

652 

59-71 

792 

59-48 

1,331 

21 

59-00 

1,559 

58-97 

1,343 

59-10 

1,300 

59-61 

874 

59-53 

1,150 

59-45 

1,331 

22 

59-05 

1,607 

58-94 

1,364 

59-13 

1,354 

59-59 

1,117 

59-71 

1,338 

59-54 

785 

23 

59-06 

1,583 

58-99 

948 

59-10 

885 

59-56 

1,168 

59-78 

1,356 

59-69 

1,104 

24 

58-99 

1,483 

59-03 

1,158 

59-10 

1,051 

59-64 

1,172 

59-52 

823 

59-61 

1,227 

25 

.59-05 

1,430 

58-99 

1,3.58 

59-09 

1,382 

59-66 

1,172 

60-27 

763 

59-55 

1,316 

26 

59-08 

1,015 

58-98 

1,380 

59-09 

1,265 

59-63 

1,207 

59-83 

772 

59-33 

1,342 

27 

59-07 

1,148 

58-99 

1,211 

59-10 

1,312 

59-69 

676 

59-83 

789 

59-18 

1,400 

28 

58-98 

1,378 

59-02 

935 

59-09 

1,310 

59-69 

812 

59-65 

1,090 

59-44 

1,348 

29 

58-99 

1,279 

59-14 

1,.300 

59-68 

1,205 

59-65 

1,323 

59-45 

782 

30 

59-08 

1,298 

59-14 

740 

59-68 

1,193 

59-59 

1,373 

59-67 

737 

31 

59-98 

1,373 

59-14 

911 

59-72 

1,323 

July. 

August. 

September. 

October. 

November. 

December. 

1 

.59-72 

724 

59-69 

855 

59-41 

675 

58-59 

1,307 

58-87 

1,347 

5^  ■ 1 0 

1.2.37 

2 

.59-52 

936 

59-67 

884 

59-20 

690 

58-62 

1,312 

58-64 

717 

58-73 

1,382 

.3 

.59-57 

1,376 

.59-55 

671 

59-14 

700 

58-68 

1,302 

58-73 

1,132 

58-78 

1,407 

4 

.59-27 

1,354 

59-57 

867 

59-35 

706 

58-52 

1,337 

58-85 

1,317 

58-80 

1,392 

5 

.59-17 

820 

59-41 

714 

59-35 

704 

58-27 

737 

58-95 

1,312 

58-74 

1,377 

6 

.59-39 

704 

59-52 

703 

59-17 

696 

58-57 

1,067 

58-74 

1,332 

58-75 

1,417 

7 

.59-44 

742 

59-74 

701 

59-08 

662 

58-91 

1,307 

58-53 

1,372 

58-51 

.S27 

8 

.59-40 

1,214 

59-66 

690 

59-09 

693 

58-52 

1,352 

58-58 

1,377 

58-80 

1,277 

9 

.59-05 

1,298 

59-51 

720 

59-43 

698 

58-58 

1,337 

58-71 

737 

58-76 

1,392 

10 

.59-44 

1,271 

59-48 

685 

59-24 

704 

58-85 

1,242 

58-66 

1,137 

58-72 

1,412 

11 

.59-60 

1,241 

59-68 

724 

.59-14 

718 

58-83 

1,312 

58-92 

1,357 

58-72 

1,407 

12 

.59 -.50 

1,238 

.59-52 

705 

59-00 

728 

58-74 

692 

58-71 

1,337 

58-71 

1,407 

13 

.59 -.54 

732 

.59-58 

697 

58-99 

729 

58-88 

1,147 

58-80 

1.372 

58-71 

1,272 

14 

.59-51 

1,014 

59-49 

702 

59-20 

675 

58-81 

1,342 

58-72 

1,352 

58-82 

712 

15 

.59-66 

1,216 

59-40 

712 

59-05 

699 

58-71 

1,352 

58-80 

1.372 

58-77 

.S37 

16 

.59-62 

1,224 

59-44 

717 

.58-93 

728 

58-71 

1,352 

59-02 

697 

5S-.S4 

.S07 

17 

.59 -fH) 

1,224 

.59-39 

7(M) 

58-98 

734 

58-92 

1,292 

58-71 

1,392 

58-78 

1,132 

18 

.59-62 

1,246 

.59-38 

700 

59-11 

721 

58-73 

1,357 

.58-82 

1..3.52 

.VS -72 

1,357 

19 

59-55 

931 

59 -.54 

708 

59-18 

814 

58-04 

722 

58-82 

1.3.S7 

’ 1 

947 

20 

.59-65 

637 

59-47 

098 

58-37 

1,211 

58-54 

1,162 

58-62 

1,372 

VS -75 

1,017 

21 

.59-80 

667 

59-46 

691 

58-31 

787 

.58-71 

1,397 

58-82 

1.057 

.VS  78 

M2 

22 

.59-75 

669 

59-39 

709 

58-67 

1,160 

58-92 

1,347 

.58-88 

1.332 

.VS  70 

992 

23 

59 -.58 

665 

59-44 

701 

58-76 

1,3(H» 

58-74 

1,377 

58  97 

722 

.VS -70 

1.332 

24 

.59-66 

869 

59-46 

681 

58-66 

1,349 

58-72 

1,347 

58-75 

1,227 

VS -70 

1.4.S2 

25 

.59-83 

861 

59-51 

693 

58  67 

1,320 

58-72 

1,377 

58-70 

1,362 

58  71 

1.072 

26 

.59-70 

IHll 

59-31 

695 

58-75 

1,321 

.58-73 

767 

58  73 

1,392 

.VS  70 

l,V\2 

27 

59-60 

651 

59-43 

708 

58-79 

1,314 

58-76 

1,152 

.VS -79 

1,397 

VS  OS 

1,4.57 

28 

.59-75 

860 

59-27 

696 

58-91 

710 

.58-30 

1,417 

.VS-71 

1,377 

.VS  73 

1.002 

29 

.59-68 

937 

59-27 

702 

.58  .53 

1,121 

58  67 

1,377 

.58,79 

1,402 

.58-72 

1.292 

■«) 

.59-71 

920 

.59-38 

702 

58-70 

1,242 

58-78 

1 . 380 

58  .SO 

742 

58  71 

1.442 

1 

.59-67 

831 

.59-27 

667 

58 -S2 

1.3.57 

.VS  67 

1 . 497 
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Daily  Gauge  Height  and  Discharge  of  East  Branch  Winnipeg  River  at 

Kenora  Power  House  for  1914. 

(Drainage  area,  26,400  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

58-64 

1,432 

58-78 

947 

58-76 

942 

58-61 

712 

58-88 

673 

59-67 

869 

2 

58-66 

1,422 

58-74 

887 

58-76 

1,207 

58-61 

742 

58-92 

663 

59-72 

919 

3 

58-64 

1,397 

58-74 

962 

58-78 

1,147 

58-64 

777 

58-92 

653 

59-68 

924 

4 

58-60 

937 

58-77 

987 

58-75 

1,117 

58-62 

807 

58-93 

648 

59-56 

887 

5 

58-72 

927 

58-74 

1,032 

58-60 

1,132 

58-62 

737 

58-96 

673 

59-74 

944 

6 

58-70 

882 

58-75 

1,007 

58-62 

1,102 

58-63 

792 

59-02 

843 

59-71 

909 

7 

58-73 

842 

58-75 

1,062 

58-63 

1,142 

58-53 

857 

59-03 

848 

.59-73 

639 

8 

58-68 

1,227 

58-80 

957 

58-66 

812 

58-57 

832 

59-12 

808 

59-71 

879 

9 

58-68 

1,397 

58-76 

1,047 

58-62 

1,232 

58-61 

767 

59-15 

853 

59-87 

896 

10 

58-70 

1,382 

58-74 

1,077 

58-58 

1,257 

58-61 

702 

59-05 

648 

59-98 

904 

11 

58-72 

1,082 

58-76 

1,102 

58-63 

1,262 

58-62 

772 

59-10 

920 

59-88 

931 

12 

58-70 

1,332 

58-74 

1,087 

58-59 

1,232 

58-51 

737 

59-17 

965 

59-94 

896 

13 

58-68 

1,517 

58-76 

1,072 

58-63 

1,182 

58-56 

752 

59-16 

960 

59-94 

981 

14 

58-68 

1,387 

58-76 

1,047 

58-64 

1,137 

58-55 

727 

59-14 

945 

60-02 

684 

15 

58-68 

1,317 

58-73 

962 

58-70 

702 

58-52 

892 

59-27 

695 

59-91 

886 

16 

58-68 

1,047 

58-75 

997 

58-62 

832 

58-53 

922 

59-24 

920 

60-02 

879 

17 

58-71 

912 

58-74 

1,002 

58-55 

1,182 

58-50 

937 

59-40 

635 

60-09 

882 

18 

58-73 

817 

58-76 

957 

58-56 

1,132 

58-50 

972 

59-37 

660 

59-74 

894 

19 

58-72 

797 

58-76 

1,012 

58-58 

892 

58-64 

687 

59-30 

875 

59-94 

901 

20 

58-67 

897 

58-76 

1,037 

58-53 

1,127 

58-64 

937 

59-34 

860 

60-16 

892 

21 

58-73 

947 

58-77 

1,017 

58-53 

1,137 

58-67 

857 

.59-33 

895 

59-88 

' 676 

22 

58-68 

972 

58-75 

1,002 

58-61 

802 

58-71 

687 

59-36 

900 

60-03 

944 

23 

58-67 

947 

58-75 

1,052 

58-55 

1,087 

58-71 

692 

59-40 

925 

60-10 

1,067 

24 

58-60 

1,007 

58-80 

997 

58-54 

1,077 

58-74 

687 

59-54 

635 

59-90 

1,016 

25 

58-73 

927 

58-74 

937 

58-47 

982 

58-78 

687 

59-58 

650 

59-73 

1,009 

26 

58-70 

967 

58-75 

892 

58-57 

882 

58-82 

642 

59-52 

905 

59-78 

1,027 

27 

58-72 

967 

58-78 

882 

58-56 

867 

58-78 

687 

59-54 

900 

59-63 

1,002 

28 

58-69 

967 

58-78 

1,182 

58-60 

817 

58-71 

712 

59-57 

870 

59-84 

687 

29 

58-76 

997 

58-60 

712 

58-80 

692 

59-54 

880 

59-87 

736 

30 

58-76 

1,027 

58-59 

722 

58-84 

682 

59-65 

910 

50-87 

741 

31 

58-80 

1.027 

58-60 

712 

59-66 

665 

July. 

August. 

September. 

October. 

November. 

December. 

1 

59-75 

721 

59-71 

769 

58-98 

992 

59-18 

874 

59-26 

656 

59-38 

965 

0 

59-95 

732 

59-58 

701 

58-94 

712 

59-25 

875 

59-50 

876 

59-44 

1,006 

3 

59-90 

741 

59-78 

767 

58-68 

712 

59-14 

913 

59-44 

936 

59-42 

1,010 

4 

59-81 

782 

59-58 

966 

58-98 

702 

59-14 

633 

59-30 

945 

59-42 

979 

5 

59-84 

819 

59-54 

985 

58-88 

992 

59-02 

1,092 

59-28 

939 

59-44 

981 

6 

59-98 

784 

59-31 

995 

58-80 

667 

59-08 

1,297 

59-41 

951 

59-48 

714 

7 

59-59 

771 

59-46 

758 

.58-85 

942 

58-98 

1,297 

59-12 

960 

59-42 

900 

8 

59-83 

959 

59-50 

759 

58-88 

1,182 

59-02 

1,317 

59-48 

711 

59-34 

1,013 

9 

59-84 

744 

59-46 

693 

59-03 

982 

59-08 

1,307 

59-45 

751 

59-37 

1,019 

10 

59-68 

979 

59-10 

747 

59-01 

1,092 

58-92 

1,362 

59-37 

989 

59-41 

1,129 

11 

59-72 

819 

59-30 

760 

59-00 

722 

59-24 

700 

59-27 

962 

59-42 

1,033 

12 

59-87 

684 

.59-34 

761 

59-10 

892 

59-02 

647 

59-32 

975 

59-40 

1,016 

13 

59-73 

731 

59-23 

765 

59-26 

656 

59-19 

1,004 

59-32 

960 

59-48 

787 

14 

59-85 

739 

59-13 

758 

58-94 

1,182 

59-36 

1,336 

59-25 

967 

59-42 

1,105 

15 

59-98 

749 

59-13 

758 

59-11 

992 

59-28 

1,265 

59-50 

756 

59-45 

1,124 

16 

60-07 

761 

59-12 

707 

59-13 

1,153 

59-34 

1,271. 

59-32 

943 

59-46 

1,240 

17 

59-61 

771 

59-12 

767 

59-03 

942 

59-16 

1,283 

59-31 

1,020 

59-47 

1,094 

18 

59-88 

1,026 

59-11 

787 

59-18 

1,164 

59-49 

687 

59-28 

1,049 

59-44 

1,069 

19 

59-87 

694 

59-06 

992 

59-25 

865 

59-34 

966 

59-31 

1,040 

59-43 

1,075 

20 

59-87 

919 

59-07 

1,247 

59-20 

640 

59-32 

1,271 

59-36 

1,040 

59-49 

826 

21 

59-91 

761 

59-02 

1,2,57 

59-18 

904 

59-26 

1,035 

59-30 

989 

59-43 

1,223 

22 

59-77 

766 

59-07 

1,012 

58-92 

1,117 

.59-30 

1,261 

59-41 

751 

59-44 

1,131 

59-86 

959 

58-72 

722 

59-14 

878 

59-08 

727 

59-47 

952 

59-43 

1,241 

24 

59-82 

757 

58-92 

1,262 

58-90 

1,100 

59-36 

656 

59-42 

970 

59-43 

1,1.54 

25 

59-85 

744 

58-82 

1,342 

59-12 

892 

.59-32 

621 

59-41 

1,108 

59-48 

889 

5P-87 

604 

58*88 

\ 09g 

59*14 

813 

^9.03 

682 

50*36 

Qp4 

6Q*46 

029 

27 

59-72 

744 

58-98 

1,242 

59-14 

658 

59-48 

717 

59-34 

1,001 

59-52 

823 

28 

59-85 

759 

59-07 

1,222 

59-10 

887 

59-23 

695 

59-38 

962 

59-41 

1,128 

29 

58-88 

771 

59-14 

727 

59-02 

897 

59-32 

1,026 

59-47 

680 

59-43 

1,205 

.30 

59-75 

786 

59-02 

677 

59-13 

907 

59-37 

1,041 

59-41 

915 

59-44 

1,231 

31 

59-63 

768 

59-07 

727 

59-42 

877 

59-44 

1,1(K) 

Note — Gauge  heights  refer  to  forebay  gauge. 
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Monthly  Discharge  of  East  Branch  Winnipeg  River  at  Kenora  Power  House 

for  the  year  1907-14. 

(Drainage  area,  26,400  square  miles.) 


Dischabge  IX  Secoxd-Feet. 


Month. 


•September. 
October.. . 
November 
December 

The  period 


January... . 
Februarj" . 

March 

April 

May 

June 

July 

August 

•September, 

October.. 

November, 

December 

The  year.. 


January 

Februar\‘ . . . . 

March 

April 

May 

June 

July 

■August 

September. 

October.. 

November.. 

December 

The  year. 

January 

February 

•March 

April 

May 

June 

July 

August.. . 
September.  . 

October 

November... 

December 


1907. 


1908. 


1909. 


1910. 


The  year 


1911. 

January 

h’ebruary  

March 

April 

May 

Juno 

July 

August.  

.September 

f)et<iber..  

November..  

Decern  Ikt 


The  year 

1912. 

January... 

I'ebruar.v 

.March. 

.Vpril... 

May... 

June  ...  

July 

August  . . ...  ... 

September  

( telober  . . , . . , . 

Noviunbel 

December  ... 


Maximum. 

Minimum. 

Mean. 

567 

541 

554 

581 

558 

569 

607 

567 

588 

719 

554 

633 

719 

541 

586 

738 

554 

616 

782 

723 

750 

617 

567 

577 

595 

581. 

586 

626 

581 

598 

662 

610 

641 

661 

644 

645 

681 

644 

655 

690 

581 

619 

674 

581 

624 

647 

582 

625 

702 

604 

668 

782 

567 

634 

807 

685 

735 

961 

689 

834 

974 

648 

816 

1,266 

618 

1,040 

1,226 

561 

896 

786 

529 

712 

868 

517 

671 

745 

519 

607 

1,030 

518 

715 

1,144 

646 

968 

1,259 

659 

1,060 

1,290 

743 

1,120 

1,290 

517 

848 

1,241 

787 

1,070 

•1,183 

805 

1,050 

1,129 

643 

893 

1,311 

741 

1,150 

1,562 

800 

1,140 

1,125 

610 

928 

1,117 

533 

820 

1,022 

529 

760 

1,163 

535 

826 

1,259 

660 

1,060 

1,358 

713 

1,170 

1,387 

820 

1,250 

1,562 

529 

1,010 

1,363 

872 

1,230 

1,399 

841 

1,240 

1,288 

730 

1,080 

1,434 

768 

1,140 

1,270 

735 

1,070 

1,283 

627 

1,010 

1,314 

.■>85 

820 

1,179 

623 

800 

1,401 

675 

1,040 

1,461 

748 

1,200 

1,527 

822 

1,310 

1,514 

788 

1,240 

1,527 

585 

1,100 

1,.M15 

928 

1,300 

1,738 

929 

1,390 

1,547 

819 

1,361) 

1,512 

816 

l,34t) 

1,425 

75.3 

l,S2t) 

1,313 

634 

1,070 

1,207 

555 

1,000 

1,2.\2 

6.VS 

1,080 

1,2.'I4 

577 

732 

1 , 286 

621 

1,010 

1 , 4-20 

652 

l,12t) 

1,322 

714 

1,170 

1 , 738 

555 

1. 1.V) 

The  year 
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Whitemouth  River  at  Whitemouth.  Gauge  at  bridge. 

Monthly  Discharge  of  East  Branch  Winnipeg  River  at  Kenora  Power  House 

for  the  3'ear  1907-14 — Continued. 


Discharge  in  Second-Feet. 


Month. 


1913. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 

Minimum. 

Mean. 

1,607 

914 

1,360 

1,394 

935 

1,270 

1,382 

740 

1,190 

1,251 

628 

926 

1,373 

638 

1,110 

1,400 

737 

1,120 

1,376 

637 

967 

884 

667 

716 

1,349 

662 

877 

1,417 

692 

1,240 

1,402 

697 

1,230 

1,497 

712 

1,220 

1,607 

628 

1,100 

1914. 


January..  . 
February. . 

March 

April 

May 

June 

July 

August 

September. 
October... . 
November. 
December 


1,432 

797 

1,090 

1,182 

. 882 

1,010 

1,262 

702 

1,020 

972 

642 

770 

965 

635 

802 

1.067 

639 

883 

1,026 

684 

749 

1,342 

677 

894 

1,182 

640 

908 

1,.362 

621 

991 

1,108 

656 

924 

1,241 

714 

1,040 

1,432 

621 

923 

The  year 
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Western  Outlet  Xormax  Traffic  Bridge. 

History. — Station  was  established  on  June  5,  1912,  by  S.  S.  Scovil. 

Location  of  Section. — The  section  is  located  on  the  do'wnstream  side  of  the 
Norman  traffic  bridge  which  spans  the  western  outlet  of  the  lake  of  the  Woods 
about  two  miles  west  of  Kenora  on  the  highway  leading  from  Kenora  to  Keewatin. 
The  initial  point  is  marked  on  the  wooden  handrail  at  the  west  end  of  the  bridge, 
the  meterings  being  taken  from  the  deck. 

Records  Available. — Estimates  of  daily  discharge  are  available  for  this 
station  from  May  1,  1913,  and  are  based  upon  gauge  readings  taken  at  the 
D.P.W.  forebay  gauge,  Norman  dam,  from  May  1 to  August  25,  1913,  and  from 
August  26,  1913  on,  the  gauge  heights  are  those  recorded  by  the  Manitoba 
Hydrographic  Survey  gauge  above  the  Norman  dam. 

Drainage  Area. — The  drainage  area  above  this  section  is  26,400  square  miles, 
but  owing  to  the  fact  that  there  are  several  other  outlets  of  the  lake  of  the  Woods, 
this  drainage  area  should  not  be  used  in  computing  run-off. 

Gauge. — When  the  station  was  first  established  a reference  point  was  marked 
on  the  northeast  corner  of  the  west  pier  of  the  bridge,  to  which  water  levels  at 
the  time  of  metering  were  referred.  This  was  later  replaced  by  a vertical  staff 
gauge  which  was  referred  to  W.P.S.  datum. 

Owing  to  the  fact  that  the  discharge  past  this  section  depends  entirely  upon 
the  operation  of  the  Norman  dam,  the  discharge  measurements  have  been 
referred  to  the  gauge  height  at  that  point,  and  daily  discharges  are  also  referred 
to  the  same  gauge.  Two  gauges  were  established  above  the  Norman  dam,  the 
first  being  that  of  the  Ontario  D.P.W.  which  was  used  until  August  25, 
1913.  On  August  26,  1913,  a vertical  staff  gauge  was  established  by  the 
Manitoba  Hydrographic  Survey,  which  was  referred  to  the  W.P.S.  datum. 

Channel. — There  is  but  one  channel  for  all  stages  of  the  river,  the  average 
depth  over  the  section  being  approximately  40  feet  under  normal  conditions. 
The  bed  of  the  river  is  loose  rock  and  boulders  but  is  not  subject  to  appreciable 
change.  The  velocity  at  the  section  is  fairly  high,  and  some  eddies  are  formed 
due  to  the  section  being  located  at  the  apex  of  a curve. 

Discharge  Measurements. — Some  180  discharge  measurements  have  been 
made  at  this  station,  but  owing  to  the  fact  that  the  water  at  this  point  is 
practically  at  lake  level  the  range  in  stage  has  not  been  great,  amounting  to  2.2 
feet. 

Accuracy. — The  Norman  dam,  which  is  located  about  4,000  feet  below  the 
station,  forms  the  control,  and  the  discharge  is  therefore  dependent  upon  the 
manipulation  of  the  dam;  considerable  range  in  discharge  may  occur  for  tb-' 
same  gauge  height  recorded  at  the  section. 
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Discharge  ]\Ieasurements  of  Winnipeg  River  at  Western  Outlet,  Norman 

Traffic  Bridge,  Kenora,  1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Dis- 

charge. 

Remarks 

No.  of 

1912. 

Feet. 

Sec.-ft. 

Ft.  per  sec 

Feet. 

Sec.-ft. 

Logs  out 

of  Dam. 

5 

S.  S.  Scovil 

1,374 

193 

4,740 

0'57 

2,694 

.Tiilv 

15 

tt 

1,374 

193 

4,820 

0-64 

3,070 

it  * 

30 

1,374 

193 

4,831 

0-56 

57-75 

2,715 

Auff. 

13 

S.  S.  Scovil 

1,187 

205 

4,946 

0-77 

58-09 

3,823 

(( 

30 

VV.  H.  Worden  

1,187 

205 

4,853 

0-80 

3,863 

Sept. 

27 

1,462 

205 

4,992 

0-83 

4, 154 

30 

if 

1,462 

205 

5,001 

0-79 

3,995 

Oct. 

4 

tt 

1,462 

205 

5,090 

1-38 

58-94 

7,010 

20 

it 

11 

Alex.  Pirie 

1,462 

209 

5,045 

1-39 

59-07 

7,027 

20 

tt 

12 

tt 

1,462 

206 

5,038 

1-28 

59-10 

6,476 

20 

it 

16 

tt 

1,462 

206 

5,082 

1-35 

6,874 

20 

tt 

18 

tt 

1,462 

211 

5,077 

1-67 

59-08 

8,495 

30 

Nov. 

20 

1,187 

213 

4,992 

1-68 

8,386 

28 

tt 

27 

tt 

1,187 

213 

4,968 

1-68 

8,346 

28 

1913. 

Feb. 

12 

G.  J.  Lamb 

1,375 

212 

4,986 

1-57 

58-66 

7,821 

29 

tt 

19 

(( 

1,375 

212 

5,028 

0-85 

4,259 

29 

Mar. 

10 

(( 

1,375 

212 

4,951 

0-89 

4,443 

1 

<( 

11 

tt 

1,375 

212 

4,930 

0-83 

4,103 

1 

April 

1 

tt 

1,375 

212 

4,951 

0-88 

59  04 

4,331 

1 

9 

it 

1,375 

212 

4,951 

0-88 

4,374 

1 

tt 

16 

tt 

1,375 

212 

4,993 

0-92 

59-23 

4,587 

1 

** 

17 

it 

1,375 

212 

5,014 

0-98 

59-28 

4,895 

1 

May 

21 

a 

1,375 

212 

4,910 

3-58 

57-28 

17,588 

107 

June 

26 

ft 

1,375 

205 

4,856 

3-27 

57-11 

15,903 

107 

July 

2 

G.  Emery 

1,375 

207 

4,900 

3-45 

57-29 

16,919 

107 

11 

tt 

1,375 

212 

5,013 

1-84 

58-82 

9,250 

50 

Aug. 

1 

tt 

1,375 

205 

4,979 

2-82 

58-35 

14,034 

70 

it 

6 

tt 

1,375 

205 

4,919 

2-73 

58-21 

13,409 

70 

it 

8 

tt 

1,375 

205 

4,979 

2-71 

58-29 

13,510 

70 

tt 

26 

C.O.  Allen 

1,435 

205 

4,898 

2-45 

58-00 

11,991 

70 

tt 

26 

tt 

1,435 

205 

4,898 

2-76 

58-00 

13,518 

70 

27 

it 

1,435 

205 

4,939 

2-70 

58-12 

13,334 

70 

it 

27 

it 

1,435 

205 

4,939 

2-70 

58-12 

13,334 

70 

it 

28 

tt 

1,435 

205 

4,898 

2-66 

57-96 

13,028 

70 

28 

it 

1,435 

205 

4,898 

2-71 

57-96 

13,273 

70 

it 

29 

tt 

1,435 

205 

4,898 

2-63 

57-98 

12,881 

70 

tt 

29 

it 

1,435 

205 

4,898 

2-75 

57-98 

13,469 

70 

tt 

30 

tt 

1,435 

205 

4,918 

2-66 

58-06 

13,082 

70 

30 

it 

1,435 

205 

4,918 

2-68 

58-06 

13,181 

70 

Sept. 

it 

1 

tt 

1,435 

205 

4,918 

2-66 

58-06 

13,082 

70 

1 

if 

1,435 

205 

4,918 

2-09 

58-06 

13,230 

70 

it 

3 

it 

1,435 

205 

4,878 

2-55 

57-92 

12,438 

70 

if 

3 

tt 

1,435 

205 

4,878 

2-57 

57-92 

12,535 

70 

tt 

5 

tt 

1,435 

205 

4,878 

2-58 

57-92 

12,584 

70 

5 

tt 

1,435 

205 

4,878 

2-58 

57-92 

12,584 

70 

tt 

9 

tt 

1,435 

205 

4,939 

2-66 

58-11 

13,136 

70 

9 

1,435 

206 

4,9.39 

2-65 

58-11 

13,087 

70 

tt 

20 

G.  Emery 

1,760 

205 

4,737 

2-46 

57-32 

11,677 

70 

21 

tt 

1,760 

205 

4,737 

2-47 

57-42 

11,825 

70 

22 

tt 

1,760 

205 

4,818 

2-32 

57-87 

11,167 

49 

it 

23 

tt 

1,760 

205 

4,842 

1-75 

58-29 

8,526 

29 

23 

<< 

..  1,760 

205 

4,857 

1-72 

58-29 

8,342 

29 

it 

24 

(4 

1,760 

205 

4,818 

1-49 

58-25 

7,200 

23 

25 

tt 

1,760 

205 

4,838 

1-57 

58-27 

7,615 

23 

25 

tt 

1,760 

205 

5,033 

1-55 

58-27 

7,780 

23 

26 

tt 

1,760 

205 

4,860 

1-54 

58-26 

7,503 

23 

** 

26 

tt 

1,760 

205 

4,839 

1-56 

58-26 

7,584 

23 

27 

tt 

1,760 

205 

4,859 

1-30 

58-54 

6,327 

13 

27 

it 

1,760 

205 

4,875 

1-19 

58-54 

5,812 

13 

28 

ft 

1,760 

205 

4,875 

1-20 

58-52 

5,826 

13 

28 

ft 

1,760 

205 

4,859 

1-20 

58-52 

5,834 

13 

29 

tt 

1,760 

205 

4,821 

1-21 

58-37 

5,915 

4 

29 

tt 

1,760 

205 

4,821 

1-19 

58-37 

5,743 

4 

30 

it 

1,760 

205 

4,860 

M8 

58-50 

5,758 

*( 

30 

tt 

1,760 

205 

4,860 

Ml 

58-50 

5|384 

Oct. 

1 

tt 

1,760 

205 

4,838 

1-15 

58-42 

5,565 

tt 

1 

tt 

1,760 

205 

4,838 

M3 

58-42 

5,470 

tt 

2 

tt 

1,760 

205 

4,860 

M2 

58-51 

5,463 

tt 

2 

tt 

1,760 

205 

4,860 

M7 

58-51 

5,692 

3 

tt 

1,760 

205 

4,860 

M6 

58-46 

5,638 

3 

tt 

1,760 

205 

4,838 

1-20 

58-46 

5,806 

it 

4 

tt 

1,760 

205 

4,821 

114 

58-33 

5,477 

tt 

5 

tt 

1 , 760 

205 

4,740 

M7 

58-03 

5,559 

it 

6 

tt 

1.760 

205 

4.838 

119 

58-14 

5.759 

13 

23 

25 

28 

30 

1 

4 

6 

10 

12 

14 

17 

19 

21 

24 

26 

27 

28 

29 

2 

5 

29 

29 

14 

6 

13 

19 

28 

28 

4 

4 

9 

9 

17 

17 

24 

24 

26 

26 

3 

3 

5 

20 

20 

24 

27 

27 

31 

31 

1 

2 

9 

9 

15 

15 

17 

17 

22 

22 

25 

25 

27 

27 

20 

29 

1 

1 

9 

9 

15 

15 

15 

19 

23 

23 

27 

27 
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PAPER  No.  25f 

Measurements  of  Winnipeg  River  at  Western  outlet  Norman 
Traffic  Bridge,  Kenora — Continued. 


Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height 

Dis- 

charge. 

Remarks 

E.  J.  Budge 

1,186 

Feet. 

205 

Sq.  ft. 
4,897 

Ft.  per 
sec. 
1-19 

Feet. 

58-69 

Sec.-ft. 

5,841 

No.  of 
Logs  out 
of  Dam. 

u 

1,186 

205 

4,852 

1-14 

58-58 

5, 540 

u 

1,186 

205 

4,775 

110 

5,2.35 

u 

1,186 

205 

4,877 

113 

58-62 

5,530 

1,186 

205 

4,897 

1-12 

58-73 

5,515 

« 

1,186 

205 

4,897 

M3 

58-74 

5,540 

E.  J,  Budge 

1,186 

205 

4,877 

M3 

58-63 

5, 503 

<< 

1,186 

205 

4,857 

M3 

58-52 

5,492 

u 

1,186 

205 

4,857 

Ml 

58-52 

5,388 

u 

1,186 

205 

4,877 

116 

58-62 

5,651 

u 

1,186 

205 

4,878 

Ml 

58-63 

5,438 

n 

1,186 

205 

4,877 

M3 

58-66 

5, 515 

it 

1,186 

M86 

205 

4,857 

1-16 

58 ‘oT 

5,612 

n 

205 

4,877 

118 

58 '53 

S.  C.  O’Grady 

1186 

205 

4,857 

109 

58-53 

5;  303 
5,335 
5,527 

« 

1,186 

205 

4,877 

109 

58-67 

44 

1,186 

205 

4,857 

M4 

58-57 

ti 

1,186 

205 

4,877 

M3 

58-65 

5,522 

5,239 

5,467 

E.  J.  Budge 

1,186 

205 

4,877 

108 

58-69 

t( 

1,186 

1,186 

1,186 

205 

4,857 

M3 

58-63 

4< 

205 

4,946 

4,946 

1-08 

58-59 

H 

205 

Ml 

58-59 

5,458 

M.  S.  Madden 

1,186 

1,186 

1,196 

1,196 

1,196 

1,196 

205 

4,946 

M3 

58-59 

S.  C.  O’Grady 

205 

4,923 

1-05 

58*54 

5, 154 

M.  S.  Madden. 

205 

4,926 

1-07 

58-52 

5,272 

S.  C.  O’Grady 

205 

4,927 

Ml 

58-54 

5,458 

U 

205 

4,927 

1-08 

58-54 

5,297 

5,461 

it 

205 

4,945 

MO 

58-60 

ti 

1,196 

1,196 

1,196 

1,196 

1,196 

1,196 

206 

4,945 

1-09 

58-60 

5,390 

5,421 

5,385 

5,582 

5,280 

6,860 

u 

205 

4,946 

4,946 

4,946 

4,945 

4,926 

MO 

58-59 

<4 

206 

1-09 

58-59 

44 

205 

M3 

58-59 

44 

205 

1-07 

58-59 

44 

205 

1-40 

58-39 

35 

44 

1,196 

205 

4,926 

1-45 

58-39 

7,172 

35 

44 

1,196 

205 

4,926 

1-70 

58-26 

8,350 

35 

44 

1,196 

205 

4,926 

1-67 

58-26 

8,207 

35 

44 

1,196 

205 

4,904 

1-68 

58-20 

8,273 

44 

1,196 

205 

4,904 

1-62 

58-20 

7,962 

T.  J.  Moore 

1,196 

206 

4,906 

1-60 

58-20 

7,824 

S.  C.  O’Grady 

1,196 

205 

4,885 

1-62 

58-20 

7,930 

44 

1,196 

205 

4,885 

1-66 

58-20 

8,097 

44 

1,196 

205 

4,885 

1-59 

58-18 

7, 774 

T.  J.  Moore 

1,196 

205 

4,884 

1-63 

58-14 

7.954 

44 

1,196 

205 

4,884 

1-50 

58-14 

7,610 

44 

1,196 

205 

4,886 

1-57 

58-13 

7,652 

44 

1,196 

205 

4,885 

1-60 

58-13 

7,837 

S.  C.  O’Grady 

1 , 196 

206 

4,885 

1-61 

58-13 

7,893 

44 

1,196 

205 

4,885 

1-63 

58-14 

7.1M5 

T.  J.  Moore 

1,196 

205 

4,885 

1-63 

58-13 

7,9,80 

44 

1, 196 

205 

4,885 

1-59 

58-13 

7,762 

S.  C.  O’Grady 

1,196 

205 

4,885 

1-66 

58-10 

8.111 

44 

1,196 

205 

4,885 

1-52 

58-10 

7.407 

T.  J.  Moore 

1,196 

205 

4,885 

1-54 

58  11 

7,527 

44 

1,196 

205 

4,885 

1-42 

58  11 

6.949 

S.  C.  O’Grudy 

1,196 

206 

4,tMI5 

1-57 

58-16 

7,678 

44 

1,196 

205 

4,905 

164 

58-16 

8,074 

T.  J.  Moore 

1,196 

205 

4,926 

1-71 

58  19 

8.4.37 

14 

1,196 

205 

4,920 

1-69 

58-19 

8,3(M 

44 

1,196 

205 

4,926 

1 65 

58-36 

8,119 

44 

1,196 

205 

4,926 

1-68 

.58-36 

8,282 

S.  C.  O’Grady 

44 

1,196 

205 

4.1M6 

1 -68 

58-37 

8,321 

1,196 

206 

4,946 

1-73 

58-37 

8.573 

44 

1,  196 

206 

4,946 

1-67 

58  38 

8,27’J 

44 

1,196 

205 

4,946 

1-75 

58  38 

8,618 

'I'.  J.  Moore 

1,196 

205 

5,007 

178 

58  63 

8,929 

H.  G.  ( )’( Irmly 

1,196 

205 

5,007 

1 75 

.58  63 

8,751 

T.  J , M««iro 

1,196 

205 

4,987 

1 76 

58-73 

S,  775 

41 

1,196 

205 

5,028 

1-76 

.58  73 

8,. 873 

44 

1,196 

205 

5,028 

1 78 

.58-73 

8,936 

44 

1,196 

206 

5,028 

1 113 

.58  77 

9,208 

44 

1 , 196 

205 

5,048 

2-39 

58 -.54 

13.113 

.54 

44 

1,196 

205 

6,048 

2 37 

58-.54 

11,963 

C.  Galloway 

1,  196 

205 

3,048 

2 60 

58  45 

13,113 

73 

44 

1,196 

206 

5,048 

2 68 

58  45 

13,526 

.... 

62 


DEPARTME^'T  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 


Discharge 


Measurements 

Traffic 


of  Winnipeg  River  at  Western  outlet  Norman 
Bridge,  Kenora — Concluded. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge 

Remarks. 

Number 

1914. 

Feet. 

Sq.  ft. 

Ft.  per 

Feet. 

Sec. -ft. 

Logs  out 

sec. 

of  Dam . 

y tf 

1,196 

205 

5,088 

2-99 

58-29 

15,217 

“ 5 

<4 

1,196 

205 

5,088 

2-94 

58-29 

14,991 

“ 12 

44 

1,196 

205 

5,129 

307 

• 58-33 

15,749 

12 

44 

1,196 

205 

5,129 

3-03 

58-33 

15,545 

“ 19 

44 

i;i96 

205 

5,109 

3-33 

58-17 

17,045 

79 

**  19 

44 

1,196 

205 

5,109 

3-32 

58-17 

16,993 

“ 26 

44 

1,196 

205 

5,088 

3-62 

57-55 

18,447 

89 

«<  26 

44 

1,196 

205 

4,088 

3-58 

57-55 

18,236 

« 30 

44 

1,196 

205 

5,068 

3-64 

57-60 

18,436 

“ 30 

44 

1,196 

205 

5,068 

3-67 

57-60 

18,602 

iiiD'  in 

i;i96 

205 

5,068 

3-58 

57-50 

18,155 

« 10 

44 

1,196 

205 

5,068 

3-60 

57-50 

18,287 

“ 24 

1,196 

212 

5,081 

3-35 

57-50 

16,952 

“ 27 

1,196 

212 

5,041 

3-51 

57-42 

17,686 

“ 27 

44 

1,196 

212 

5,041 

3-49 

57-42 

17;064 

1,196 

205 

4,997 

3-33 

57-25 

16,396 

“ 8 

44 

1,196 

205 

4,997 

3-30 

57-25 

16,507 

“ 15 

44 

1,196 

205 

4,946 

3-39 

57-20 

16,720 

“ 15 

44 

1,196 

205 

4,946 

3-39 

57-20 

16,731 

21 

44 

1,196 

205 

4,926 

3-33 

56-97 

16,399 

“ 91 

44 

1,196 

205 

4,926 

3-27 

56-97 

16,110 

Sept.  12 

44 

1,196 

205 

4,997 

2-24 

58-62 

11,151 

44 

“ 22 

44 

1,196 

205 

4,946 

2-12 

58-32 

10,468 

<<  29 

44 

1,196 

201 

4,966 

2-14 

58-40 

10,622 

1,196 

205 

4,967 

2-23 

58-35 

11,125 

“ 3 

1,196 

205 

4,967 

2-19 

58-35 

10,905 

Nov.  9 

S.  C.  O’Grady 

1,196 

212 

5,112 

1-51 

59-15 

7,713 

10 

*<  11 

44 

1,196 

212 

5,050 

1-46 

59-10 

7,395 

“ 27 

44 

1,196 

212 

5,080 

1-42 

59-00 

7,203 

Dec  12 

44 

1,196 

212 

5,091 

1-48 

59-09 

7,517 

“ 29 

1,196 

212 

5,104 

1-45 

59-14 

7,375 

“ 29 

44 

1,196 

212 

5,104 

1-44 

59-14 

7,339 

Note. — All  gauge  heights  read  on  forebay  gauge  at  Norman  Dam.  All  gauge  heights  prior  to  Aug.  26  are  readings 
of  D.P.W.  gauge  at  forebay  of  Norman  Dam.  Datum  of  gauge  1,000. 
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SESSIONAL  PAPER  No.  25f 


Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Western  outlet 

Norman  Traffic  Bridge,  Kenora,  for  1913. 

[Drainage  area,  26,400  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

58-54 

13,300 

57-34 

17,500 

2 

58-49 

13,400 

57-39 

17,500 

3 

58-54 

13,600 

57-34 

17,423 

4 

58-64 

13,800 

57-44 

17,500 

58-54 

13,800 

57-44 

17,709 

6 

58-54 

13,800 

57-29 

17,600 

58-54 

13,800 

57-34 

17,600 

S 

58-49 

13,800 

57*39 

17,600 

9 

58-49 

13,900 

57-44 

17,600 

10 

58-59 

14,200 

57-49 

17,567 

11 

5S’o9 

14,200 

57-49 

17,694 

12 

58-49 

14,500 

57  *39 

17|S48 

13 

58-09 

15,200 

57-34 

17,826 

14  

57-69 

16,000 

57-34 

17,628 

15 

57-49 

16,9C0 

57-34 

17|532 

16 

57-39 

17,2C0 

57  34 

17,532 

17 

57*39 

17,200 

37-34 

17,435 

18 

57-39 

17,200 

57-34 

17i501 

19  

57-44 

17,200 

57-34 

20 

, 

57-39 

17,300 

57-24 

leiooo 

21 

57-34 

17,400 

57-29 

16,900 

22 

57-39 

17,700 

57-29 

17,300 

23 

57*44 

17,700 

57-29 

17,300 

24 

57-39 

17,700 

57-29 

17i300 

25 

57-49 

17,800 

57-29 

17,300 

26 

57-49 

17,800 

57-14 

16,000 

27 

57-39 

17,700 

57 -09 

16i000 

28 

57-44 

17,700 

57-24 

16,800 

29  

57-49 

17,700 

57-29 

17,400 

.30 

57-39 

17,900 

57-29 

17;400 

31 

57-49 

18,000 

July. 

August. 

September. 

October. 

November. 

December. 

1 

57-14 

16,100 

58-29 

13,600 

58-06 

13,243 

58-42 

5,520 

58-73 

5,565 

58-67 

5,540 

2 

57-29 

16,800 

58-29 

13,600 

57-99' 

13,000 

58-51 

5,515 

58-75* 

5.575 

58-69 

5,525 

3 

57-34 

17,000 

58-19 

13,500 

57-92 

12,609 

58-46 

5,530 

58-57 

5,520 

58-71 

5,550 

4 

57-29 

16,000 

58-19 

13,500 

57-92* 

13,000 

58-33 

5,460 

58-74 

5,550 

58-73 

5,565 

5 

57-19 

15,800 

58-09 

13,500 

57-92 

12,721 

58-03 

4,950 

58-79 

5,595 

58-63 

5,535 

6 

57-29 

16,500 

58-19 

13,500 

57-94* 

12,840 

58-44 

5,475 

58-63 

5,540 

58-58 

5,535 

7 

57-19 

16,500 

58-49 

13,500 

57-96* 

12,870 

58-46* 

5.. 540 

58-56* 

5.50C 

58-55 

5,450 

8 

57-79 

16,500 

58-29 

13,500 

57-99* 

12,800 

58-48 

5,475 

58-56 

5,500 

58-65 

5.495 

9 

57-99 

15,900 

58-29 

13,300 

58-11 

13,197 

58-42 

5,500 

58-52* 

5,510 

58-64 

5,540 

10 

58-19 

12,200 

58-19 

13,300 

58-04* 

12,850 

58-75 

5,550 

58-52 

5.515 

58-62 

5,535 

11 

58-69 

10,400 

58-29 

13,300 

57-97* 

12,800 

58-68 

5,540 

58-75 

5,565 

58-64 

5,535 

12 

58-74 

10,300 

58-24 

13,300 

57-90* 

12,640 

58-54 

5,530 

58-52 

5,525 

58-61 

5.530 

13 

58-79 

10,300 

58-19 

13,3(X) 

57-83* 

12,570 

58-73 

5,535 

58-57 

5,540 

58-62 

5,535 

14 

58-79 

10,300 

58-19 

13,300 

57-76* 

13,040 

58-69 

5,550 

58-62 

5,530 

58-63 

5,520 

15 

58-84. 

10,300 

57-99 

13,300 

57-70* 

12,650 

58-56 

5,525 

58-65 

5,530 

58-61 

5,530 

16 

58-84 

10,300 

58-19 

13,300 

57-63* 

12.500 

58-60 

5,525 

58-75 

5,590 

58  63 

5,535 

17 

58-89 

10,300 

58-19 

13,2(X) 

57-55* 

12,550 

58-71 

5,565 

58-63 

5,540 

58-64 

5.530 

18 

58-84 

10,200 

58-09 

13,2(X) 

57-48* 

12.  (MX) 

58  61 

5,535 

58-49 

5.510 

58  61 

5,535 

19 

58-89 

10,100 

58-24 

13,3(X) 

57  40* 

12,9(X) 

58-48 

5,500 

58-66 

5,550 

58-64 

5,530 

20 

58-99 

10,100 

58-09 

13.300 

57-32 

11,751 

58-40 

5,485 

58  67 

5,545 

58-59 

5.530 

21 

59-00 

10,100 

88-00 

13,3(X) 

57  42* 

11,8(X) 

58-59 

5,530 

58-57 

5,525 

58-60 

5..VI0 

22 

59-04 

10, 100 

88-14 

13,3(X) 

87-87 

11,105 

58-75 

5,565 

58 -.56 

5,525 

58-60 

5..V30 

58-89 

12,(MXJ 

57-99 

13,3(M) 

58-29 

8,071 

58-69 

5,540 

58-75* 

5,570 

58  59 

5,525 

24 

58-49 

13, (XN) 

57-99 

13,;mxi 

58-25 

7.  (MX) 

58-55 

5,510 

58-53 

5.5.35 

58  60 

5,. 530 

25 

58-29 

13,6(X) 

57-99 

13,3(X) 

58-27 

7,697 

58-58 

5,515 

58-46 

5,525 

58-59 

5,530 

26  

87-44 

13,000 

58-00 

13. (MX) 

58  20 

7,534 

58-53 

5,510 

58  53 

5,525 

58 -.58 

5.. 525 

27 

57-39 

13,  (MX) 

58-12 

13,3(M) 

58 -.54 

6,069 

58-78 

5,565 

58  67 

5,550 

5s  59 

5,525 

28 

67-30 

13, (MX) 

57-9(1 

13. 1(X) 

68 -.52 

5,8;U) 

58-77 

5,225 

58  57 

5.525 

58-61 

5.. 540 

20 

87-39 

13, (MM) 

57-98 

13.  KM) 

58-37 

5,829 

58-52 

5,525 

58  65 

5,540 

58  59 

5,535 

:io  

87-39 

13,6(X) 

58-0(1 

13,2(X) 

58-50 

5,567 

58-62 

5,.Vi() 

58  65* 

5,540 

58  .\9 

5,5.30 

31  . , 

87-30 

13, (MX) 

58-))0> 

13,2tX) 

58-73 

5.. 550 

58  .59 

5.525 

Nort  (iitugK  lioiglilji  tniirkinl  thus  (')  in(«r|)<>likt<*il 

(■uugi<  lii’iitlitM  n>ml  (in  furolmy  Kitugii  at  N'oriiiiui  (lain 

(iaugc  liciglitii  pniir  t(i  .Xuitunt  26  arc  r(<nilini{ii  of  1)  l‘  W gauge  al  fumluty  of  Norman  dniii 
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Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Norman  Traffic 

Bridge,  Kenora,  for  1914. 

* [Drainage  area,  26,400  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

. May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge. 

Height . 

charge. 

Height . 

charge. 

Height. 

charge . 

Height. 

charge 

Height. 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

58-59 

5,525 

58-55 

5,400 

58-20 

7,815 

58-13 

7,830 

58-38 

8,444 

58-18 

14,800 

9 

58-57 

5, 525 

58-50 

5,400 

58-24 

7,855 

58-14 

7,860 

58-42 

8,500 

58-21 

14,925 

3 

58-54 

5,530 

58-55 

5,400 

58-20 

7,815 

58-13 

7,830 

58-44 

8,530 

58-23 

14,800 

4 

58-56 

5,535 

58-60 

5,400 

.58-18 

7,790 

58-13 

7,830 

58-47 

8,575 

58-27 

14,850 

5 

58  -59 

5,535 

58-58 

5,400 

58-20 

7,815 

58-15 

7,885 

58-50 

8,630 

58-29 

15,100 

6 

58-59 

5,525 

58-59 

5,425 

58-21 

7,825 

58-14 

7,860 

58-54 

8,700 

58-23 

15,025 

7 

58-57 

5,530 

,58-59 

5,400 

58-23 

7,850 

58-13 

7,830 

58-57 

8,780 

58-22 

15,175 

8 

58-58 

5,525 

58-62 

5 , 425 

58-09 

7,700 

58-13 

7,8.30 

58-59 

8,790 

58-22 

15,200 

9 

58-58 

5,530 

58-59 

5,425 

58-24 

7,855 

58-13 

7,830 

58-63 

8,839 

58-24 

15,400 

10 

58-57 

5,530 

58-58 

5,400 

58-25 

7,870 

58-13 

7,830 

58-63 

8,839 

58-34 

15,600 

11 

58-58 

5,540 

58-59 

5,400 

58-28 

7,900 

58-15 

7,885 

58-61 

8,775 

58-34 

15,575 

12 

58-56 

5,530 

58-57 

5,400 

58-28 

7,900 

58-10 

7,760 

58-60 

8,770 

58-33 

15,650 

13 

58-54 

5,510 

58-59 

5,400 

58-23 

7,850 

58-12 

7,810 

58-60 

8,770 

58-36 

15,675 

14 

58-57 

5,525 

58-59 

5,400 

58-28 

7,900 

58-10 

7,760 

58-66 

8,875 

58-39 

15,700 

15 

58-50 

5,530 

58-58 

5,425 

58-23 

7,850 

58-10 

7,760 

58-73 

8,904 

58-31 

15,650 

16 

58-51 

5,525 

58-58 

5,425 

58-28 

7,900 

58-10 

7,760 

58-77 

9,070 

58-26 

15,725 

17 

58-54 

5,530 

.58-59 

5,400 

58-25 

7,870 

58-11 

7,785 

58-80 

9,120 

58-16 

15,825 

18 

58-57 

5,535 

58-58 

5,400 

58-21 

7,825 

58-17 

7,935 

58-77 

9,208 

58-11 

16,025 

19 

58-52 

5,530 

58-58 

5,400 

58-18 

7,790 

58-18 

7,960 

58-77 

12,155 

58-17 

16,825 

20 

58-53 

5,525 

58-57 

5,400 

58-20 

7,815 

58-20 

8,010 

58-80 

12,555 

58-19 

17,000 

21 

58-60 

5,530 

58-54 

5,800 

58-18 

7,790 

.58-17 

7,935 

58-66 

12,555 

58-20 

16,650 

22 

58-59 

5,530 

58-45 

5,800 

58-18 

7,790 

58-16 

7,910 

58-50 

12,555 

58-20 

17,300 

58-57 

5,530 

58-42 

6,400 

58-18 

7,790 

58-16 

7,910 

,58-54 

12,555 

58-15 

18,200 

24 

58-60 

5,535 

58-39 

7,000 

58-18 

7,790 

58-17 

7,935 

58-59 

12,900 

57-90 

18,575 

25 

58-59 

5,530 

58-30 

7,700 

58-18 

7,790 

58-19 

7,985 

58-59 

12,900 

57-66 

18,275 

26 

58-57 

5,530 

58-26 

8,275 

58-17 

7,780 

58-26 

8,165 

58-57 

12,900 

57-55 

18,350 

27 

58-53 

5,530 

58-27 

8,275 

58-14 

7,750 

58-36 

8,420 

58-45 

12,900 

57-58 

18,050 

28 

58-54 

5,525 

58-23 

8,275 

58-14 

7,750 

58-37 

8,445 

58-28 

13,500 

57-60 

18,525 

29  

58-55 

5,535 

58-14 

7,750 

58 -.37 

8,445 

58-23 

14,900 

57-60 

18,525 

30  

58-59 

5,535 

58-13 

7,740 

58-36 

8,420 

58-20 

15,000 

57-60 

18,525 

31 

58-60 

5,535 

58-13 

7,750 

58-13 

15,000 

July. 

August. 

September. 

October. 

November. 

December. 

1 

57-60 

18,560 

57-38 

17,400 

58-24 

10,270 

58-40 

10,814 

58-87 

7,350 

59-00 

7,. 390 

0! 

57-60 

18,560 

57-38 

17,400 

58-28 

10,520 

58-39 

10,784 

58-85 

7,462 

58-99 

7,379 

3 

57-53 

18, 150 

57-36 

17,325 

58-30 

10,370 

58-35 

10,675 

58-85 

7,412 

58-97 

7,358 

4 

57-48 

17,850 

57-32 

17,150 

58-35 

10,470 

58-31 

10,557 

58-85 

7,337 

58-93 

7,316 

5 

57-42 

17,500 

57-30 

17,050 

58-41 

10,720 

58-30 

10,522 

58-87 

7,350 

58-97 

7,358 

6 

57-40 

17,400 

57-30 

17,050 

58-46 

10,955 

58-31 

10,557 

58-86 

7,444 

59-00 

7,390 

7 

57-39 

17,350 

57-29 

17,025 

58-51 

10,980 

58-32 

10,558 

58-82 

7,293 

59-00 

7,390 

8 

57-43 

17,550 

57-25 

16,850 

58-54 

10,980 

58-47 

10,947 

58-87 

7,450 

58-96 

7,348 

9 

57-46 

17,750 

57-25 

16,850 

58-59 

11,290 

58-64 

11,406 

59-15 

7,690 

58-97 

7,358 

10 

57-50 

17,975 

57-24 

16,825 

58-62 

11,265 

58-82 

11,587 

59-13 

7,597 

59-00 

7,390 

11 

57-50 

17,975 

57-21 

16,700 

58-65 

11,240 

58-90 

12,100 

59-10 

7,520 

59-00 

7,390 

12 

57-50 

17,975 

57-20 

16,675 

58-62 

11,315 

58-93 

12,157 

59-07 

7,546 

59-09 

7,492 

13 

57-53 

18,150 

57-20 

16,675 

58-53 

11,080 

58-95 

10,987 

59-05 

7,530 

59-00 

7,390 

14 

57-59 

18,450 

57-20 

16,675 

58-45 

10,770 

59-00 

8,647 

59-12 

7,538 

59-00 

7,390 

15 

57-61 

18,575 

57-20 

16,675 

58-39 

10,795 

59-05 

7,477 

59-17 

7,583 

59-00 

7,390 

16 

57-60 

18,560 

57-20 

16,675 

58-32 

10,720 

59-05 

7,530 

59-13 

7,547 

59-00 

7,390 

17 

.57-58 

18,475 

57-23 

16,800 

58-28 

10,545 

58-88 

7,361 

58-95 

7,455 

59-05 

7,447 

18 

57-57 

18,400 

57-03 

16,150 

58-29 

10,570 

58-98 

7,518 

58-87 

7,400 

59-01 

7,401 

19 

57-57 

18,400 

57-01 

16,100 

58-29 

10,570 

58-93 

7,438 

59-10 

7,570 

58-95 

7,337 

20 

57-58 

18,475 

57-01 

16,100 

58-31 

10,570 

58-98 

7,470 

59-00 

7,515 

59-17 

7,590 

21 

57-57 

18,400 

56-97 

15,860 

58-31 

10,545 

58-93 

7,423 

58-95 

7,405 

59-10 

7,504 

22 

57-54 

18,225 

56-94 

15,640 

58-32 

10,470 

58-92 

7,437 

59-05 

7,555 

59-10 

7,504 

23 

57-52 

18, 100 

56-91 

15,420 

58-34 

10,545 

58-83 

7,280 

59-03 

7,564 

59-10 

7,504 

24 

57-50 

17,975 

56-87 

15,200 

58-35 

10,495 

59-00 

7,518 

.59-00 

7,515 

59-00 

7,390 

25 

57-50 

17,975 

56-86 

13,800 

58-37 

10,795 

58-80 

7,302 

59-00 

7,515 

59-10 

7,504 

26 

57-46 

17,750 

57-25 

11,990 

58-38 

10,795 

58-83 

7,291 

.59-00 

7,490 

59-10 

7,504 

27 

57-42 

17,500 

57-86 

10,560 

58-40 

10,820 

58-92 

7,486 

59-00 

7,515 

59-10 

7,504 

28 

57-39 

17,350 

58-27 

10,545 

58-40 

10,795 

58-98 

7,434 

59-00 

7,515 

59-11 

7,516 

29 

57-39 

17,350 

58-64 

11,290 

58-40 

10,795 

58-97 

7,459 

59  00 

7,515 

59-14 

7,553 

30 

57-38 

17,300 

58-23 

10,270 

58-40 

10,795 

58-99 

7,508 

59-00 

7,515 

59-10 

7,504 

31 

57-38 

17,300 

58-23 

10,270 

59-01 

7,515 

.59  • 10 

7,504 

Note. — Gauge  heights  read  on  forebay  gauge  at  Norman  dam. 
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SESSIONAL  PAPER  No.  25f 

Monthly  Discharge  of  Winnipeg  River  at  Western  Outlet  Norman  Traffic 

Bridge,  Kenora,  for  the  year  1913-14. 


Month. 

Discharge  in  Second-feet. 

Rcn-off. 

Maximum. 

Minimum . 

Mean. 

Total  in 
acre  feet. 

18,0(X) 

13,300 

16,000 

16,000 

983.800 
1,035,400 

799,300 

817.800 
660,500 

17,848 

17,400 

17,(XX) 

10,100 

13,000 

13,600 

13,000 

13,300 

September 

13,243 

5,567 

11,100 

October 

5,563 

4,950 

5,500 

338,200 

327,300 

November 

5,595 

5,500 

5,550 

December 

5,565 

5,450 

5,500 

338,200 

The  period 

18,000 

4,950 

10,900 

5,300,500 

1914 

5,540 

8,275 

5, 510 

5,530 

340,000 

327,700 

February 

5,400 

5;  900 

March 

7,900 

7,700 

7,800 

479,600 

473,100 

8,445 

15,000 

18,575 

7,760 

7,950 

10,700 

16,400 

8,444 

June 

14,800 

975,900 

July 

18,575 

17,300 

18,000 

1,106,800 

946,900 

642,600 

17,400 

10,270 

15,400 

September 

11,315 

10,270 

10,800 

October 

12,157 

7,280 

9,000 

553,400 

November 

7,690 

7,293 

7,500 

446; 300 

December 

7,590 

7,316 

7,450 

458,100 

The  year 

18,575 

5,510 

10,200 

7,408,300 

Mill  “A”  Head-Race,  Keewatin. 

History. — The  station  in  the  head-race,  mill  “A,”  was  established  by  ]Mr. 
8.  S.  Scovil,  December  23,  1912,  This  channel  has  formed  one  of  the  outlets  of 
the  lake  of  the  Woods  since  the  mill  was  built  in  1887.  A gauge  in  the  tail-race 
was  operated  from  May,  1896,  until  June,  1912,  when  it  was  discontinued. 

Location  of  Section. — The  section  as  first  located  in  the  head-race  of  mill  ‘‘A’’ 
was  on  the  downstream  side  of  the  foot-bridge  across  the  channel.  Later  it 
was  changed  to  a position  just  above  the  intake  racks  of  the  power-house  in 
the  head-race,  mill  “A,”  Lake  of  the  Woods  iMilling  Company,  Keewatin,  Out. 

Records  Available. — Intermittent  gauge  readings  in  the  tail-race  from 
1896-1912,  and  from  1913.  daily  discharge  records  basetl  upon  meterings,  head 
and  tail  gauge  readings  and  loads  on  the  mill  are  available. 

Drainaye  Area. — Total  drainage  area  of  all  Lake  of  the  Wooils  outlets  is 
26,400  sipiare  miles. 

Gauye. — No  gauge  has  been  established,  water  levels  are  obtained  by 
ni(!asuring  down  from  a ])oint  of  known  (‘levation  which  is  situatcil  on  the  toji 
of  the  head  wall  of  th('  channel,  near  its  intersection  with  the  rivt'r  retaining  wall. 

Channel. — 4Mie  entrance  to  th(‘  racks  is  uniform  and  the  sei*tii)n  is  well 
situated  to  avoid  ('ddi(;s  of  entrance,  the  stri'ani  line  lu'ing  generally  i>erpendi- 
cular  to  tli(‘  section. 

Discharye  M easurements. — .\  nuinbt'r  of  nudt'rings  have  been  maile  to 
deti'rinine  tlu!  discharge'  for  dilTerent  gate  opt'nings  aiul  he'ad,  se)  that  tin'  daily 
discharge'  may  be'  arriveel  at.  'riu'y  are'  made'  freein  the'  rae-k  .'^true'ture'. 

Accuracy. — 'The'  re'e'eerels  are'  re'liabh'  etwing  tei  the'  e'emelitieens  e'emt retlling  the' 
elise'harge',  i.c.,  gate'  eepe'iiing,  he'ael,  e'te'.,  be'ing  e'asily  eibse'rve'el. 


27)1’  6 
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6 GEORGE  V,  A.  1916 

Discharge  Measurements  of  Headrace,  Mill  “A,”  Lake  of  the  Woods  Milling 

Company,  1912-13. 


Dat«. 

Hydrographer. 

» 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Dec. 

23 

S.  S.  Scovil 

1469 

36 

433 

1-90 

99-45 

820 

1913. 

Feb. 

14 

G.  J.  Lamb 

1375 

36 

412 

1-87 

99- 14 

769 

u 

20 

t( 

1375 

36 

420 

1-81 

99-27 

760 

Mar. 

11 

44 

1375 

36 

420 

1-83 

99-25 

769 

(< 

12 

tt 

1375 

36 

420 

1-65 

99-24 

693 

n 

15 

tt 

1375 

36 

420 

1-79 

99-31 

749 

u 

21 

tt 

1375 

36 

420 

1-82 

99-28 

765 

tt 

28 

It 

1375 

36 

426 

1-75 

99-43 

747 

April 

9 

It 

1375 

36 

423 

0-57 

99-40 

241 

10 

tt 

1375 

36 

426 

0-57 

99-43 

242 

« 

10 

it 

1375 

36 

426 

0-51 

99-44 

219 

u 

12 

tt 

1375 

36 

426 

0-48 

99-50 

206 

i( 

12 

tt 

1375 

36 

426 

0-53 

99-50 

226 

May 

21 

ti 

1375 

36 

444 

1-99 

99-93 

885 

June 

26 

tt 

1375 

36 

430 

2-03 

99-50 

873 

July 

15 

G.  Emerv 

1375 

36 

440 

1-76 

99-80 

774 

Aug. 

7 

C.  0.  Allen 

1375 

36 

444 

1-63 

99-98 

724 

Sept. 

2 

tt 

1435 

36 

426 

1-86 

99-40 

792 

2 

1435 

36 

426 

1-83 

99-40 

780 

it 

2 

t( 

1435 

36 

426 

1-78 

99-40 

757 

it 

2 

tt 

1435 

36 

426 

1-86 

99-40 

791 

it 

2 

ti 

1434 

36 

423 

1-81 

99-38 

763 

ti 

2 

n 

1435 

36 

423 

1-84 

99-38 

778 

tt 

2 

ti 

1435 

36 

423 

1-82 

99-37 

767 

it 

4 

ti 

1435 

36 

430 

1-80 

99-53 

774 

u 

4 

it 

1435 

36 

430 

1-73 

99-50 

743 

•i 

4 

a 

1435 

36 

426 

1-82 

99-48 

774 

u 

4 

44 

1435 

36 

426 

1-90 

99-48 

811 

u 

4 

ti 

1435 

36 

426 

1-85 

99-45 

789 

<< 

4 

ti 

1435 

36 

426 

1-84 

99-45 

784 

a 

4 

4* 

1435 

36 

426 

1-84 

99-45 

784 

tt 

4 

<4 

1435 

36 

426 

1-84 

99-45 

785 

tt 

6 

14 

1435 

36 

180 

1-30 

99-40 

234 

tt 

6 

G.  Emer^■ 

1435 

36 

180 

1-29 

99-37 

232 

tt 

6 

<4 

1435 

36 

180 

1-32 

99-37 

238 

Dec. 

3 

E.  J.  Budge  

1186 

36 

404 

1-77 

99-10 

713 

4 

1186 

36 

407 

1-85 

99-16 

754 

3. 

10 

10 

23 

23 

26 

26 

27 

27 

31 

31 

4. 

2 

2 

5 

5 

9 

9 

23 

23 

24 

24 

24 

24 

30 

30 

30 

30 

30 

30 

30 

30 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

13 

13 

13 

13 

13 

13 

13 

13 

13 

14 

14 

14 

14 

14 

14 

20 

20 

20 

20 

21 

21 

21 

21 

3 

3 

3 

3 

7 

7 

7 

7 

7 

• ; 
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PAPER  No.  25f 


3E  Measurements  of  Headrace,  ^lill  “A,”  Flume  No.  1,  Lake  of  the 
Woods  Alilling  Company,  1913-14. 


Hydrographer. 

dieter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge 

Remarks. 

S.  C.  O’Grady  .... 

1186 

Feet. 

15 

Sq.  ft. 
173 

Ft.  per 
sec. 
1-43 

Feet. 

-3-98 

Sec. -ft. 
248 

Hydro-electric  power-house. 

4< 

1186 

15 

173 

1-35 

-3-98 

234 

E.  J.  Budge 

1186 

15 

171 

1-59 

-4-10 

273 

44 

1186 

15 

171 

1-62 

-4-10 

277 

S.  C.  O’Grady 

1186 

15 

173 

1-36 

-3-99 

235 

1186 

15 

173 

1-33 

-3-99 

229 

44 

1186 

15 

171 

1-45 

-4  06 

248 

44 

1186 

15 

171 

1-35 

-406 

231 

E.  J.  Budge 

1186 

15 

171 

1-72 

-4-10 

295 

1186 

15 

171 

1-76 

-4-10 

302 

M.  S.  Madden 

1186 

15 

173 

0-95 

-3-98 

164 

Hydro-electric  power-house. 
No.  2 generator  off. 

44 

1186 

15 

173 

0-93 

-3-98 

161 

No.  2 generator  off. 

44 

1186 

15 

173 

1-47 

-3-97 

252 

44 

1186 

15 

173 

1-61 

-3-96 

278 

44 

1186 

15 

171 

1-62 

-406 

277 

44 

1186 

15 

171 

1-69 

-4-06 

290 

44 

1186 

15 

170 

1-29 

-3-80 

220 

S.  C.  O’Grady 

1187 

15 

170 

1-43 

-3-80 

241 

44 

1196 

15 

169 

1-20 

-3-74 

202 

44 

1196 

15 

169 

MO 

-3-70 

178 

44 

1196 

15 

177 

104 

-3-70 

182 

1196 

15 

177 

1-20 

-3-70 

211 

M.  S.  Madden 

1196 

15 

173 

1-69 

-4-00 

292 

44 

1196 

15 

173 

1-83 

-400 

316 

44 

1196 

15 

171 

1-52 

-4  08 

260 

44 

1196 

15 

172 

1-58 

-4-08 

270 

44 

1196 

15 

171 

1-51 

-4-08 

258 

44 

1196 

15 

171 

1-53 

-4-07 

262 

44 

1196 

15 

171 

1-54 

-4-06 

264 

44 

1196 

15 

171 

1-43 

-406 

244 

1196 

15 

173 

0-88 

-3-96 

153 

44 

1196 

15 

173 

0-91 

-3-96 

158 

44 

1196 

15 

173 

1-20 

-3-96 

207 

44 

1196 

15 

173 

116 

-3-96 

200 

1196 

15 

173 

1-18 

-401 

204 

44 

1196 

15 

173 

1-34 

-4-00 

231 

44 

1196 

15 

173 

1-34 

-400 

232 

44 

1196 

15 

173 

1-28 

-4-00 

222 

44 

1196 

15 

173 

1-26 

-4-02 

219 

*< 

1196 

15 

173 

1-27 

-402 

220 

44 

1196 

15 

173 

Ml 

-4  02 

192 

44 

1196 

15 

173 

1-21 

-402 

210 

44 

1196 

15 

173 

115 

-402 

199 

Hydro-electric  power  house 
No.  2 generator  off ; pump  on 

1196 

15 

173 

1-28 

-4  02 

221 

S.  C.  O’Grady  — 

1196 

15 

173 

0-89 

-3-98 

154 

44 

1196 

15 

173 

0-98 

-3-98 

169 

No.  2 generator  off. 

44 

1196 

15 

173 

107 

-3-98 

186 

M.  S.  .Mailden 

1196 

15 

173 

103 

-400 

178 

** 

44 

1196 

15 

173 

102 

-400 

176 

** 

44 

1196 

15 

173 

1-00 

-400 

173 

44 

1196 

15 

173 

0-94 

-4  00 

162 

44 

1196 

15 

173 

109 

-400 

188 

1196 

15 

173 

106 

-4  02 

184 

** 

S.  C.  O’Grady 

1196 

15 

173 

103 

-3-98 

179 

•* 

1196 

15 

173 

100 

-3-98 

173 

** 

41 

1196 

15 

173 

103 

-3-98 

179 

44 

1196 

15 

173 

1-04 

-3-98 

181 

44 

1196 

15 

173 

091 

-3-98 

1.S8 

44 

1196 

15 

173 

0-96 

-3  98 

166 

|4 

1196 

15 

173 

0-70 

-3-98 

122 

**  pump  on 

44 

1196 

15 

173 

0-62 

-3-98 

108 

44 

1196 

15 

173 

0-60 

-3  98 

105 

44 

1196 

15 

173 

0-63 

-3  98 

109 

M .. 

44 

1196 

IS 

173 

0-6X 

-3  1*5 

117 

44 

1196 

15 

173 

0'6U 

-398 

119 

44 

1196 

15 

173 

060 

-3  98 

ua 

44 

1196 

15 

173 

O'OH 

-3-97 

119 

** 

44 

1196 

15 

171! 

0'59 

-4  03 

102 

14 

1196 

15 

171  J 

om 

-4  03 

110 

44 

1196 

15 

171  ; 

0'5H 

-4  03 

1(H) 

44 

1196 

15 

1715 

0-60 

-4  03 

102 

44 

1196 

15 

1711 

0-66 

-4  06 

112 

** 

44 

1196 

15 

1711 

0 55 

-4  (16 

96 

** 

44 

1196 

15 

1711 

0 66 

4 06 

114 

•* 

1196 

15 

171  1 

0 .59 

4 06 

101 

(’  ('  (■iillimny 

1196 

15 

1 lOhJ 

1 4S 

-4  :ui 

248 

r (ij 


7 

8 

8 

8 

8 

9 

9 

9 

9 

10 

10 

10 

10 

11 

11 

11 

11 

11 

11 

11 

15 

15 

15 

15 

16 

9 

9 

14 

14 

20 

20 

20 

20 

20 

20 

20 

21 

21 

21 

21 

21 

22 

22 
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6 GEORGE  V,  A.  1916 


RGE  ^Measurements  of  Head-race,  ]\Iill  “A,”  Flume  No.  1,  Lake  of  the 
Woods  Milling  Company — Concluded. 


Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity 

Gauge 

Height. 

Discharge 

Remarks. 

Feet. 

Sq.  ft. 

Ft.  per 

Feet. 

Sec.  ft. 

sec. 

C.  C.  Galloway  . . 

1196 

15 

168-5 

1-43 

-4-30 

242 

Hydro-electric  power  house. 

S.  C.  O’Grady. . . 

1196 

15 

171-5 

0-69 

-4-07 

119 

No.  2 generator  off;  pump  on. 

it 

1196 

15 

171-5 

0-67 

-4-06 

116 

1196 

15 

171-5 

0-67 

-4-06 

115 

ii  (( 

U 

1196 

15 

171-5 

0-72 

-4-06 

123 

it  it 

1196 

15 

174-5 

0-61 

-3-88 

107 

a i% 

1196 

15 

174-5 

0-62 

-3-88 

109 

it 

(t 

1196 

15 

174-5 

0-62 

-3-88 

109 

it  ti 

1196 

15 

174-5 

0-61 

-3-88 

107 

it  t( 

1196 

15 

174-5 

0-61 

-3-92 

106 

it  (t 

1196 

15 

174-5 

0-60 

-3-92 

105 

C.  C.  Galloway  . . . 

1196 

15 

173-2 

1-31 

-3-98 

226 

Pump  on. 

(( 

1196 

15 

173-0 

1-39 

-3-98 

241 

S.  C.  O’Grady. . . . 

1196 

15 

174-5 

0-54 

-3-90 

95 

No.  2 generator  off. 

(i 

(( 

1196 

15 

174-5 

0-58 

-3-90 

101 

T.  J.  Moore 

1196 

15 

174-5 

0-57 

-3-90 

99 

(4 

1196 

15 

174-5 

0-58 

-3-90 

102 

U 

1196 

15 

174-5 

0-56 

-3-90 

99 

it 

1196 

15 

174-5 

0-58 

-3-90 

103 

1196 

15 

174-5 

0-57 

-3-90 

99 

(t 

S.  C.  O’Gra'dv. . . . 

1196 

15 

171-4 

0-62 

-4-12 

107 

it 

1196 

15 

171-4 

0-60 

-4-12 

102 

1196 

15 

171-4 

0-60 

-4-12 

104 

it 

1196 

15 

171-4 

0-63 

-4-12 

108 

ii 

U 

1196 

15 

171-5 

0-51 

-4-12 

88 

C.  C.  Galloway. . . 

1196 

15 

192-4 

MS 

-2-70 

228 

it 

1196 

15 

192-4 

1-19 

-2-70 

230 

U 

1196 

15 

189-6 

1-37 

-2-85 

259 

n 

1196 

15 

189-6 

1-30 

-2-85 

246 

n 

1196 

15 

190-7 

0-50 

-2-75 

97 

No.  2 generator  off. 

ti 

a 

1196 

15 

190-7 

0-59 

-2-75 

112 

(i 

1196 

15 

190-7 

0-62 

-2-75 

118 

it 

1196 

15 

190-7 

0-62 

-2-75 

118 

ti 

u 

1196 

15 

190-7 

0-66 

-2-75 

126 

it 

1196 

15 

194-0 

1-35 

-2-60 

263 

it 

1196 

15 

194-0 

1-30 

-2-60 

252 

T.  J.  Moore 

1119 

15 

192-7 

0-60 

-2-65 

115 

No.  2 generator  off;  pump  on. 

a 

1196 

15 

192-7 

0-63 

-2-65 

121 

No.  2 generator  off. 

ti 

1196 

15 

192-7 

0-62 

-2-65 

119 

** 

%t 

1196 

15 

192-7 

0-63 

-2-65 

122 

a 

1196 

15 

192-7 

0-62 

-2-65 

119 

a 

1196 

15 

189-6 

0-60 

-2-90 

116 

a 

1196 

15 

189-6 

0-60 

-2-90 

115 

ii 

4i 

1196 

15 

189-5 

0-64 

-2-90 

121 

it 

a 

1196 

15 

189-5 

0-61 

-2-90 

117 

ti 

a 

1196 

15 

189-5 

0-60 

-2-90 

115 

** 

C.  C.  Galloway 

1196 

15 

176-9 

1-59 

-3-74 

281 

it 

1196 

15 

176-9 

1-54 

-3-74 

273 

1196 

15 

179-0 

1-26 

-3-59 

225 

ti 

1196 

15 

179-0 

1-26 

-3-59 

225 

1196 

15 

176-2 

1-34 

-3-56 

236 
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SESSIONAL  PAPER  No.  25f 


i 


WliiV^mouth  River  at  Whitemouth.  M.  H.  S.  Bench-mark.  Assiniboine,  Brandon.  M.  II.  S.  Bench-mark, 
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DEP-ARTME'ST  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 

Discharge  Measurements  of  Head-race,  ]\Iill  “A,’’  Flume  No.  drive), 

Lake  of  the  Woods  ^Milling  Company,  1913-14. 


Date. 

Hj'drographer. 

Meter 

No. 

Width . 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge . 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Dec. 

10 

S.  C.  O’Gradv 

1186 

38 

568 

115 

-3-98 

653 

H 

10 

(( 

1186 

38 

508 

115 

-3-98 

654 

U 

18 

E.  J.  Budge 

1186 

38 

568 

Ml 

-400 

639 

a 

18 

1186 

38 

568 

112 

-400 

638 

it 

23 

(( 

1186 

38 

565 

116 

-4-08 

655 

it 

23 

it 

1186 

38 

563 

1-21 

-4-08 

680 

« 

26 

S.  C.  O’Grady 

1186 

38 

577 

110 

-3-99 

628 

it 

27 

1186 

58 

563 

Ml 

-405 

625 

26 

ti 

1186 

38 

567 

MO 

-3-99 

628 

a 

27 

M.  S.  Madden 

1186 

38 

567 

MO 

-3-98 

622 

1914. 

Jan. 

2 

M.  S.  Madden 

1186 

38 

569 

MO 

-3-98 

622 

it 

5 

tt 

1196 

38 

567 

1-09 

-3-97 

620 

ti 

8 

if 

1186 

38 

560 

1-07 

-416 

601 

i( 

8 

ti 

1186 

38 

560 

1-07 

-416 

601 

a 

26 

if 

1196 

38 

560 

1-06 

-4-12 

578 

Feb. 

6 

tt 

1196 

38 

567 

103 

-3-95 

584 

it 

6 

it 

1196 

38 

571 

MO 

-3-90 

627 

It 

19 

if 

1196 

38 

563 

1-16 

-4  13 

657 

it 

19 

1196 

38 

563 

116 

-413 

659 

*t 

21 

1196 

38 

56.3 

114 

-412 

641 

it 

21 

1196 

38 

563 

116 

-4-12 

655 

ti 

21 

tt 

1196 

38 

563 

1-20 

-4  12 

675 

April 

4 

C.  C.  Galloway 

1196 

38 

561 

1-06 

-4-20 

592 

7 

1196 

38 

536 

1-24 

-4-30 

691 

(( 

7 

tt 

1196 

38 

536 

1-23 

-4-30 

687 

it 

7 

tt 

1196 

38 

536 

1-24 

-4-30 

691 

it 

7 

1196 

38 

536 

1-21 

-4-30 

672 

June 

9 

<< 

1196 

38 

615 

MO 

-2-70 

735 

ft 

9 

if 

1196 

38 

614 

M7 

-2-70 

722 

4i 

11 

1196 

38 

610 

119 

-2-82 

726 

.it 

11 

1196 

38 

610 

116 

-2-83 

712 

15 

ti 

1196 

38 

611 

119 

-2-81 

727 

Ut 

15 

ft 

1196 

38 

611 

1-22 

-2-82 

745 

■tt 

20 

T.  J.  Moore 

1196 

38 

619 

M2 

-2-60 

694 

it 

20 

C.  C.  Gallowav 

1196 

38 

619 

1-14 

-2-60 

711 

July 

14 

1196 

38 

609 

1-02 

-2-85 

622 

14 

1196 

38 

609 

0-98 

-2-85 

598 

14 

1196 

38 

577 

M8 

-3-72 

680 

14 

1196 

38 

577 

1-23 

-3-74 

707 

it 

14 

1196 

38 

577 

1-23 

-3-74 

708 

18 

1196 

38 

582 

M3 

-3-58 

658 

*1 

18 

1196 

38 

582 

M8 

-3-58 

689 

tt 

30 

ti 

1196 

38 

583 

1-09 

-3-56 

635 

Mill  “C”  Head-Race,  Keewatin. 

History. — The  station  was  established  on  July  17,  1912,  by  i\Ir.  S.  S.  Scovil, 
when  the  first  metering  was  taken  by  this  survey. 

Location  of  Section. — The  section  is  located  about  5 feet  upstream  from  the 
racks  in  the  head-race  of  mill  “C,”  Lake  of  the  Woods  ^Milling  Company,  leading 
from  Portage  bay,  an  arm  of  lake  of  the  Woods  at  Keewatin,  Ont.  The  initial 
point  is  marked  on  the  east  bank  of  the  channel  above  the  racks. 

Records  Available. — The  records  of  discharge  are  based  upon  meterings  and 
gauge  heights  in  the  head-  and  tail-race  and  also  depend  upon  the  load  on  the 
mill.  The  daily  discharges  through  the  mill  are  available  for  1912-13-14. 

Drainage  Area. — This  channel  forms  one  of  the  outlets  of  the  lake  of  the 
Woods,  and  in  consequence  the  drainage  area  above  has  no  particular  signifi- 
cance. It  is,  however,  26,400  square  miles. 

Gauge. — The  gauge  is  a vertical  staff  gauge  placed  on  the  east  side  of  the 
channel,  about  10  feet  upstream  from  the  racks,  and  reads  direct  to  elevations. 
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The  zero  of  the  gauge  is  referred  to  W.P.S.  datum,  the  reference  bench-mark 
being  a point  on  the  top  of  the  flume. 

Channel. — The  channel  is  rectangular,  cut  in  solid  rock,  and  has  a normal 
depth  of  12  feet.  It  is  straight  for  about  15  feet  above  the  section. 

Discharge  Measurements. — The  meterings  are  made  from  a small  bridge 
spanning  the  channel,  and  have  been  taken  periodically  from  July  17,  1912,  the 
range  in  stage  covered  being  about  23^  feet. 

Accuracy. — The  station  gives  good  records,  but  the  daily  discharge  depends 
upon  the  gate  openings  on  the  turbines  so  that,  after  rating  the  station  to  these, 
the  records  are  reliable. 


Discharge  AIeasurements  of  Head-race  IMill  “ C,”  Lake  of  the  Woods  ^lilling 

Co.,  1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.  ft. 

July 

17 

S.  S.  Scovil 

1,374 

42 

455 

1-95 

97-77 

888 

a 

30 

44 

1,374 

42 

461 

210 

97-92 

967 

Aug. 

14 

tt 

1,187 

42 

475 

2-04 

98-24 

969 

U 

28 

W.  G.  Worden 

1,187 

42 

476 

214 

98-28 

1,015 

Oct. 

4 

W.  Richardson 

1,142 

42 

525 

1-80 

99-40 

946 

Sept. 

26 

1,462 

42 

504 

1-86 

99-10 

938 

Oct. 

11 

A.  Pirie 

1,462 

42 

533 

2-01 

99-58 

1,069 

ii 

12 

W.  Richardson 

1,462 

42 

530 

1-95 

99-56 

1,035 

H 

16 

44 

1,462 

42 

527 

1-88 

99-74 

993 

it 

18 

44 

1,462 

42 

532 

2 09 

99-60 

1,112 

Nov. 

26 

G.  J.  Lamb 

1,187 

42 

514 

1-49 

99-38 

766 

it 

26 

14 

1,187 

42 

514 

1-54 

99-38 

791 

it 

16 

44 

1,187 

42 

512 

1-82 

99-50 

931 

1913. 

Feb. 

7 

G.  J.  Lamb 

1,375 

42 

513 

1-39 

99-30 

715 

it 

14 

44 

1,375 

42 

506 

1-39 

99-14 

706 

it 

20 

44 

1,.375 

42 

513 

0-27 

99-27 

138 

Mar. 

11 

44 

1,375 

42 

512 

1-35 

99-25 

693 

it 

12 

44 

1,375 

42 

512 

1-36 

99-25 

698 

it 

15 

44 

1,375 

42 

512 

1-30 

99-30 

666 

it 

21 

44 

1,375 

42 

512 

1-31 

99-28 

672 

it 

28 

44 

1,375 

42 

519 

0-34 

99-43 

174 

April 

8 

44 

1,375 

42 

523 

1-34 

99-48 

703 

10 

44 

1,375 

42 

519 

1-36 

99-44 

704 

June.. 

25 

44 

1,375 

42 

531 

1-34 

99-75 

710 

July 

2 

G.  Emery 

1,375 

42 

527 

1-38 

99-65 

730 

Aug. 

7 

44 

1,375 

42 

538 

1-29 

99-98 

696 

Sept. 

6 

C.  0.  Allen 

1,435 

42 

515 

L44 

99-31 

739 

** 

6 

44 

1,435 

42 

515 

1-40 

99-32 

722 

it 

6 

44 

1,435 

42 

515 

1-40 

99-31 

719 

Dec. 

3 

E.  J.  Budge 

1,186 

42 

502 

118 

99-02 

593 

ii 

4 

44 

1,186 

42 

505 

1-28 

99-08 

646 

ii 

9 

S.  C.  O'Grady 

1,186 

42 

502 

1-34 

98-99 

670 

it 

11 

E.  J.  Budge 

1,186 

42 

501 

1 41 

98-96 

70S 

it 

11 

8.  C.  O'Grudy 

1,186 

42 

490 

1-38 

98-98 

677 

it 

22 

E.  J.  Budge 

«4 

1,186 

42 

499 

1-33 

98-92 

667 

it 

22 

1,186 

42 

499 

1-35 

98-92 

675 

it 

27 

8.  C.  O’Grady 

1,186 

42 

496 

1-50 

98-89 

744 

it 

27 

44 

1,186 

42 

496 

1-51 

98-89 

749 

it 

31 

E.  J.  Budge 

1,186 

42 

505 

1-37 

98-87 

694 

tt 

31 

44 

1,186 

42 

505 

1 44 

98-88 

rj2 

1914. 

Jun. 

3 

M.  S.  Muddtin 

1,186 

42 

496 

1 40 

98-87 

694 

(( 

3 

44 

1,186 

42 

495 

1 43 

98-87 

702 

«l 

8 

14 

1,186 

42 

494 

131 

98-85 

647 

44 

8 

44 

1,186 

42 

495 

1-31 

98  87 

648 

#4 

9 

44 

1,186 

42 

495 

1 37 

98-88 

«79 

44 

9 

44 

1,186 

42 

495 

1-35 

98-88 

667 

44 

24 

8.  C.  O'Grady 

1,196 

42 

493 

1 32 

98  90 

650 

44 

24 

'*  

1,196 

42 

493 

1-46 

98  90 

721 

44 

23 

•M.  8.  Madden  

1,196 

42 

499 

1-38 

98  92 

689 

44 

26 

44 

1,196 

42 

490 

1 38 

98  82 

679 

I'VI). 

3 

41 

1,196 

42 

499 

1 43 

98-93 

716 

44 

3 

1, 196 

42 

499 

1 35 

98-92 

675 

44 

3 

•• 

1,196 

42 

499 

1 :«8 

98  92 

6.VI 

44 

14 

1,196 

42 

498 

1 72 

98  92 

>61 

14 

1,196 

42 

498 

1 74 

98  94 

SfkS 

72 
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Discharge  ^Measurements  of  Head-race  Mill  “ G,”  Lake  of  the  Woods  IMilling 

Co.,  1912-14 — Continued. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Mar. 

4 

T.  J.  Moore 

1,196 

42 

495 

1-27 

98-85 

630 

«( 

4 

1,196 

42 

495 

1-26 

98-85 

625 

5 

U 

1,196 

42 

495 

1-23 

98-85 

607 

H 

5 

1,196 

42 

495 

1-25 

98-85 

617 

April 

20 

S.C.  O’Grady 

1,196 

42 

494 

1-32 

98-90 

653 

20 

U 

1,196 

42 

494 

1-36 

98-90 

671 

U 

21 

n 

1,196 

42 

494 

1-33 

98-85 

658 

n 

21 

u 

1,196 

42 

494 

1-36 

98-85 

671 

21 

<4 

1,196 

42 

494 

1-34 

98-85 

661 

28 

C.  Galloway 

1,196 

42 

496 

1-30 

98-90 

645 

U 

28 

U 

1,196 

42 

497 

1-32 

98-91 

655 

May 

1 

u 

1,196 

42 

498 

1-25 

99-00 

623 

H 

22 

T.  J.  Moore 

1,196 

42 

501 

1-22 

99-60 

629 

22 

U 

1,196 

42 

501 

1-27 

99-60 

637 

June 

4 

11 

1,196 

42 

534 

1-28 

99-85 

685 

4 

u 

1,196 

42 

534 

1-29 

99-88 

688 

9 

it 

1,196 

42 

545 

1-26 

100-08 

674 

9 

u 

1,196 

42 

546 

1-28 

100-08 

697 

“ 

11 

it 

1,196 

42 

547 

1-20 

100-13 

696 

<( 

11 

it 

1,196 

42 

547 

1-28 

100-13 

695 

U 

15 

C.  Galloway 

1,196 

42 

545 

1-30 

100-15 

710 

15 

1,196 

42 

558 

1-34 

100-20 

745 

<( 

24 

ii 

1,196 

42 

545 

1-30 

100-10 

707 

<1 

24 

it 

1,196 

42 

1-29 

100-09 

706 

u 

24 

T,J.  Moore 

1,196 

42 

538 

1-31 

100-00 

707 

u 

24 

1,196 

42 

538 

1-32 

100-00 

711 

July 

4< 

14 

C.  Galloway 

1,196 

42 

543 

1-30 

100-04 

709 

14 

1,196 

42 

543 

1-27 

100-03 

689 

li 

17 

S.  C.  O’Gradv 

1,196 

42 

536 

1-44 

99-87 

771 

Aug. 

14 

C.  Gallowav 

1,196 

42 

517 

1-47 

99-40 

760 

14 

1,196 

42 

517 

1-50 

99-40 

775 

ii 

19 

(4 

1,196 

42 

511 

1-51 

99-28 

771 

U 

19 

44 

1,196 

42 

511 

1-43 

99-28 

732 

Sept. 

4( 

17 

44 

1,196 

42 

512 

1-50 

99-29 

766 

17 

ii 

1,196 

42 

512 

1-49 

99-29 

762 

U 

30 

ii 

1,196 

42 

516 

1-35 

99-39 

692 

Nov. 

4 

ii 

1,196 

42 

516 

1-28 

99-35 

662 

4 

ii 

1,196 

42 

516 

1-25 

99-35 

644 

Discharge  Measurements  of  Tail-race  IMill  “ C,”  Lake  of  the  Woods  IMilling 

Co.,  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

VelocitJ^ 

Gauge 

Height. 

Discharge. 

Feet. 

Sq.-ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Feb. 

22 

S.  C.  O’Grady 

1,196 

46-5 

Ill 

2-32 

-15-04 

258 -0( 

22 

<4 

1,196 

46-5 

111 

2-35 

-15-04 

260 -Of 

ii 

22 

ii 

1,196 

46-5 

116 

2-65 

-14-90 

308 -Of 

ii 

22 

it 

1,196 

46-5 

116 

2-55 

-14-90 

297 -Of 

Mar. 

1 

ii 

1,196 

46-5 

129 

0-84 

-14-50 

108 -Of 

1 

44 

1,196 

46-5 

130 

0-80 

-14-60 

104 -Of 

44 

1 

44 

1,196 

46-5 

136 

1-04 

-14-50 

141-Of 

ii 

1 

44 

1,196 

46-5 

136 

1-02 

-14-50 

138-6t 

1 

44 

1,196 

46-5 

140 

2-85 

-14-50 

397-3 

“ 

1 

44 

1,196 

46-5 

139 

2-85 

-14-50 

396-3 

N GTE  : Mill  not  running. 
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Keewatin  Lumber  and  Manufacturing  Company’s  Head-race,  Keewatin 

Ont. 

History. — This  channel  forms  one  of  the  outlets  of  the  Lake  of  the  Woods. 
It  was  created  and  used  in  connection  with  the  above  company’s  mill,  the 
discharge  being  controlled  by  the  headgates.  After  the  mill  was  burned  in  1905 
these  fell  into  disrepair  and  leakage  occurred;  to  ascertain  this  a station  was 
established  on  December  13,  1913,  by  S.  C.  O’Grady,  and  has  since  been  operated. 

Location  of  Section.  —The  metering  section  is  on  the  upstream  side  of  the 
bridge  crossing  the  channel  300  feet  above  the  power-house  and  east  of  the  head- 
gates  at  the  K.  L.  & M.  Co.’s  head-race.  The  initial  point  is  a notch  cut  in  the 
plank  floor  at  the  south  end  of  the  bridge  and  marked  Ofl-OO. 

Records  Available. — The  daily  discharge  records  are  available  at  this  point 
since  the  establishment  of  the  station  in  December,  1913. 

Gauge. — There  is  no  gauge  at  this  point,  but  the  meterings  are  referred  to 
the  lake  gauge  at  the  Keewatin  bridge,  where  daily  records  are  available. 

Channel. — The  channel  is  fairly  permanent,  composed  of  claj"  and  rock. 
It  is  straight  for  150  feet  above  and  100  feet  below  the  section.  The  current 
is  not  swift,  and  depends  upon  the  leakage  at  the  gates. 

Discharge  Measurements. — Discharge  measurements  are  taken  frequently 
to  check  the  leakage  through  the  headgates,  and  as  this  control  is  fairly  permanent 
the  discharge  depends  largely  upon  the  lake  stage.  No  curve  has  been  plotted 
for  the  station,  but  the  daily  estimated  discharge  is  based  upon  the  meterings. 
The  measurements  are  made  from  the  bridge. 

Accuracy. — The  accuracy  may  be  considered  good. 


Discharge  Measurements  of  Winnipeg  River  at  K.  L.  & jM.  Co.  Head-race 

1913-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width.. 

Area  of 
Section . 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Mar. 

21 

G.  J.  Lamb 

1,375 

15 

44 

2-39 

-•79 

106‘ 

22 

(4 

1.375 

15 

44 

2-46 

-•80 

109* 

April 

9 

1,375 

29 

135 

0-89 

— 00 

121* 

lU 

1,375 

29 

140 

0-90 

-04 

129* 

1914. 

Feb. 

19 

M-.  S.  Madden 

1,196 

30 

151 

0-71 

-8-00 

107 

Mar. 

2f) 

S.  C.  O’Grady 

1, 196 

30 

150 

0-62 

-8-lX) 

94 

*4 

25 

“ . 

1,196 

30 

150 

0-60 

-800 

91 

April 

16 

1,196 

30 

150 

0-64 

-800 

96 

16 

1,196 

30 

150 

0-62 

-8-lX) 

93 

July 

11 

1, 196 

31 

205 

119 

-5-60 

243 

11 

1.196 

31 

205 

1-22 

-5-6t) 

-M9 

Auk. 

7 

N.  Galloway 

1 . 196 

32 

196 

119 

-5-90 

233 

*• 

7 

1,196 

32 

196 

1 18 

-5-9t) 

231 

Hept . 

17 

1,196 

31 

177 

105 

-6'5t1 

IS6 

** 

17 

“ 

1,196 

31 

177 

105 

-6-50 

IS6 

30 

1,196 

31 

171 

1 21 

-6-40 

207 

N(»v. 

4 

4i 

1,196 

31 

176 

1 0.5 

-6  55 

l.vs 

** 

4 

1,196 

31 

176 

106 

-6  55 

187 

Dec. 

H 

** 

1,196 

30 

18.S 

1 03 

-6-40 

192 

8 

• 

1,196 

30 

bS8 

0 97 

— <l-40 

181 

* Ki'ttwiiUii  I mile  \vi>hI  . 
'‘‘Kct'wal in  Mchool. 
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Daily  Gauge  Height  and  Discharge  of  Head-race,  K.  L.  & M.  Co.,  at  2nd 

Bridge  for  1913. 


Day. 

May 

June 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

1 

Feet. 

99-85 

Sec. -ft 
110 

Feet. 

99-90 

Sec.-  ft. 

no 

9. 

99-85 

110 

99-90 

no 

s 

99-95 

no 

99-80 

no 

d 

100-10 

no 

100-00 

no 

100-00 

no 

99-90 

no 

B 

100 -CO 

no 

99-50 

no 

7 

100-00 

no 

99-80 

no 

R 

99-80 

no 

99-90 

no 

q 

99-95 

no 

100-00 

no 

10 

100-00 

no 

100-06 

no 

1 1 

100-20 

no 

100-08 

105 

\9  

100-00 

no 

99-98 

105 

99-90 

no 

99-89 

105 

U 

100 -ro 

no 

99-90 

105 

99-90 

no 

99-88 

105 

IB 

100-00 

no 

99-90 

105 

17 

99-85 

no 

99-72 

105 

18 

99-90 

no 

99-81 

105 

10 

99-95 

no 

99-69 

105 

*>0 

99-95 

no 

99-69 

105 

99-85 

no 

99-70 

105 

00 

99-95 

no 

99-78 

105 

OR 

100-00 

no 

99-98 

105 

99-80 

no 

99-85 

105 

ofi 

100-00 

no 

99-77 

105 

26 

ICO -05 

no 

99-58 

105 

27 

99-90 

no 

99-43 

105 

OR  . . 

99-90 

no 

99-70 

105 

29  

99-95 

no 

99-81 

105 

30  

99-80 

no 

99-84 

105 

31 

100-00 

no 

Day. 

July. 

August. 

September. 

October. 

November. 

December. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge . 

Height. 

charge. 

Height. 

charge 

Height. 

charge 

Height . 

charge 

Height. 

charge . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Eeet. 

Sec.-ft. 

1 

99-54 

105 

99-89 

no 

99-55 

no 

98-94 

no 

99-16 

no 

99-06 

no 

0 

99-62 

105 

99-87 

no 

99-45 

no 

98-90 

no 

99-20 

no 

99-02 

no 

3 

99-78 

105 

99-77 

no 

99-40 

no 

99-00 

no 

98-92 

no 

99-10 

no 

4 

99-49 

105 

99-79 

no 

99-45 

no 

98-79 

no 

99-10 

no 

99-18 

no 

5 

99-38 

105 

99-63 

no 

99-40 

no 

98-44 

no 

99-26 

no 

99-03 

no 

6 

99-62 

105 

99-71 

no 

99-32 

105 

98-82 

no 

99-03 

no 

99-03 

no 

7 

99-62 

105 

99-97 

no 

99-35 

105 

99-07 

no 

98-88 

no 

98-78 

no 

8 

99-63 

105 

99-83 

no 

99-30 

105 

98-81 

no 

98-88 

no 

98-80 

no 

9 

99-23 

105 

99-71 

no 

99-64 

105 

98-88 

no 

98-90‘ 

no 

99-06 

no 

10 

99-63 

105 

99-67 

no 

99-33 

105 

99-08 

no 

98-91 

no 

99-02 

no 

11 

99-87 

105 

99-87 

no 

99-30 

105 

99-04 

no 

99-18 

no 

99-03 

no 

12 

99-69 

105 

99-81 

no 

99-19 

105 

99-00 

no 

98-99 

no 

99-01 

no 

13 

99-72 

105 

99-74 

no 

99-15 

105 

99-03 

no 

99-06 

no 

99-03 

no 

14 

99-74 

105 

99-70 

no 

99-47 

105 

99-10 

no 

99-00 

no 

99-05 

no 

15 

99-88 

105 

99-65 

no 

99-20 

105 

99-00 

no 

99-01 

no 

99-02 

no 

16 

99-88 

105 

99-63 

no 

99-10 

105 

99-00 

no 

99-23 

no 

99-04 

no 

17 

99-83 

105 

99-60 

no 

99-12 

105 

99-17 

no 

99-05 

no 

99-01 

no 

18 

99-83 

105 

99-69 

no 

99-30 

105 

99-03 

no 

98-90 

no 

99-02 

no 

19 

99-79 

105 

99-86 

no 

99-37 

105 

98-86 

no 

99-10 

no 

99-00 

no 

20 

99-99 

105 

99-73 

no 

98-60 

100 

98-83 

no 

99-07 

no 

99-00 

no 

21 

100-00 

105 

99-78 

no 

98-52 

100 

99-02 

no 

98-96 

no 

99-04 

no 

22 

99-92 

105 

99-72 

no 

98-98 

100 

99-15 

no 

98-99 

no 

99-02 

no 

23 

99-99 

105 

99-75 

no 

99-00 

100 

99-03 

no 

99-19 

no 

98-99 

no 

24 

99-91 

105 

99-73 

no 

98-71 

100 

98-99 

no 

99-02 

no 

99-01 

no 

25 

100-04 

105 

99-85 

no 

99-90 

105 

99-02 

no 

98-99 

no 

99-00 

no 

26 

99-76 

105 

99-48 

no 

99-98 

105 

99-00 

no 

98-97 

no 

98-99 

no 

27 

99-78 

105 

99-63 

no 

99-02 

105 

99-18 

no 

99-09 

no 

99-98 

no 

28 

99-99 

105 

99-46 

no 

99-08 

105 

98-58 

no 

99-00 

no 

99-04 

no 

29 

99-88 

105 

99-45 

no 

98-85 

100 

98-96 

no 

99-04 

no 

99-03 

no 

30 

99-88 

105 

99-53 

no 

98-99 

100 

99-04 

no 

99-05 

no 

99-00 

no 

31 

99-84 

105 

99-48 

no 

99-12 

no 

98-99 

no 

r 


♦ 


Note. — AH  gauee  heights  marked  thus  (0  interpolated.  Gauge  heights  are  readings  on  lake  gauge  at  Koewatin 
bridge.  Daily  discharges  are  estimated  from  actual  meterings.  , 
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Daily  Gauge  Height  and  Discharge  of  Head-race,  K.  L.  & M.  Co.,  at  2nd 

Bridge  for  1914, 


Day. 

January. 

February . 

March. 

April. 

May. 

June 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

98-98 

110 

99-03 

120 

99-01 

100 

98-87 

95 

99-11 

95 

99-95 

240 

2.... 

98-98 

no 

99-01 

120 

99-03 

100 

98-85 

95 

99-15 

95 

100-00 

245 

3 

98-99 

no 

99-01 

120 

98-98 

100 

98-88 

95 

99-18 

95 

99-93 

237 

4 

99-02 

no 

99-01 

120 

98-98 

100 

98-87 

95 

99-22 

95 

99-83 

225 

5 

99-01 

no 

99-02 

120 

98-94 

100 

98-90 

95 

99-23 

95 

100-00 

245 

6 

98-98 

no 

99-05 

120 

98-93 

100 

98-90 

95 

99-29 

95 

99-92 

237 

7 

98-99 

no 

99-02 

120 

98-95 

100 

98-84 

95 

99-30 

95 

99-98 

243 

8 

98-98 

no 

99-06 

120 

98-99 

ICO 

98-84 

95 

99-40 

95 

99-99 

243 

9 

98-99 

no 

99-05 

120 

98-99 

100 

98-87 

95 

99-45 

no 

100-10 

258 

10 

98-99 

no 

99-00 

120 

98-90 

100 

98-80 

95 

99-411 

no 

100-20 

270 

11 

99-04 

no 

99-01 

120 

98-93 

100 

98-83 

95 

99-38 

no 

100-15 

265 

12 

98-99 

no 

99-02 

120 

98-93 

100 

98-79 

95 

99-45 

no 

100-20 

270 

98-91 

no 

99-02 

120 

98-95 

.100 

98-85 

95 

99-43 

no 

100-20 

270 

14 

98-98 

no 

99-02 

120 

98-90 

100 

98-82 

95 

99-43 

no 

100-22 

270 

15 

98-99 

no 

99-05 

120 

98-98 

100 

98-80 

95 

99-50 

no 

100-20 

270 

16 

98-97 

no 

99-04 

120 

98-90 

100 

98-77 

95 

99-53 

120 

100-25 

277 

17 

98-99 

no 

99-00 

120 

98-88 

95 

98-80 

95 

99-63 

120 

100-32 

.287 

18 

99-01 

no 

99-01 

120 

98-85 

95 

98-82 

95 

99-63 

120 

ICO -02 

246 

19 

98-99 

no 

99-01 

120 

98-86 

95 

98-91 

95 

99-50 

120 

100-18 

268 

20 

98-97 

no 

99-02 

120 

98-88 

95 

98-92 

95 

99-62 

120 

100-40 

295 

21 

98-99 

no 

99-01 

120 

98-85 

95 

98-90 

95 

99-63 

120 

100-10 

258 

22 

98-99 

no 

99-01 

120 

98-87 

95 

98-88 

95 

99-65 

120 

100-30 

285 

23 

99-00 

no 

99-03 

120 

98-88 

95 

98-93 

95 

99-66 

120 

100-32 

287 

24 

99-01 

no 

99-02 

120 

98-85 

95 

98-95 

95 

99-79 

120 

100-10 

258 

25 

99-00 

no 

99-00 

120 

98-80 

95 

98-95 

95 

99-85 

130 

100-01 

245 

26 

99-00 

no 

99-00 

120 

98-85 

95 

99-08 

95 

99-81 

130 

100-05 

252 

27 

98-99 

no 

99-01 

120 

98-87 

95 

99-03 

95 

99-80 

130 

99-92 

237 

28 

98-98 

no 

98-99 

120 

98-87 

95 

98-95 

95 

99-80 

130 

100-10 

258 

29 

99-01 

no 

98-871 

95 

98-95 

99-80 

130 

100-10 

258 

30 

99-01 

no 

98-87 

95 

98-951 

95 

99-91 

130 

100-10 

258 

31 

99-02 

no 

98-86 

95 

99-931 

130 

July. 

August. 

September. 

October. 

November. 

December. 

1 

100-00 

265 

99-85 

240 

99-29 

175 

99-44 

200 

99-52 

210 

99-62 

185 

2 

100-12 

285 

99-85 

240 

99-32 

175 

99-43 

200 

99-79 

265 

99-68 

200 

100-15 

295 

99-96 

260 

98-91 

120 

99-40 

195 

99-69 

245 

99-65 

190 

4 

100-15 

295 

99-82 

235 

99-20 

160 

99-35 

185 

99-46 

200 

99-62 

ISo 

5 

100-01 

265 

99-84 

240 

99-13 

155 

99-32 

180 

99-52 

210 

99-68 

200 

6 

100-18 

300 

99-55 

195 

99-09 

150 

99-35 

185 

99-76 

255 

99-70 

200 

7 

99-80 

235 

99-68 

215 

99-14 

155 

99-28 

175 

99-41 

195 

99-69 

200 

8 

100-06 

275 

99-63 

210 

99-15 

155 

99-30 

180 

99-74 

255 

99-62 

185 

9 

100  08 

280 

99-69 

215 

99-28 

175 

99-35 

185 

99-80 

265 

99-68 

200 

10 

99-91 

250 

99-35 

160 

99-25 

170 

99-27 

175 

99-61 

230 

99-70 

200 

11 

100-00 

265 

99-53 

190 

99-21 

160 

99-40 

195 

99 -.52 

210 

99-70 

2tX) 

12 

100-20 

305 

99-58 

200 

99-36 

185 

99-34 

185 

99-59 

230 

99-72 

200 

13 

100-00 

265 

99-44 

170 

99-55 

215 

99-46 

200 

99-60 

230 

99-69 

200 

14 

100-02 

270 

99-39 

170 

99-30 

175 

99-69 

245 

99-52 

210 

99-69 

2tX) 

15 

100-22 

310 

99 -.50 

185 

99-35 

185 

99-45 

200 

99-50 

210 

99  70 

2lX) 

16 

l(K)-30 

320 

99-46 

175 

99-31 

175 

99-60 

230 

99-51 

210 

99-72 

200 

17 

99-82 

235 

99-41 

170 

99-34 

185 

99-47 

205 

99-60 

230 

99  72 

2lX) 

18 

100-15 

295 

99-35 

160 

99-44 

21K) 

99-72 

2.50 

99 -.58 

230 

99-72 

•2tX» 

19 

100-18 

300 

99-34 

160 

99-49 

205 

99-59 

225 

99 -.57 

220 

99-73 

205 

20 

100-18 

300 

99-31 

155 

99-48 

205 

99-58 

225 

99  65 

235 

99  70 

200 

21 

KKI-IO 

280 

99-30 

155 

99-36 

185 

99-55 

2-20 

99  49 

210 

99  75 

210 

99-98 

260 

99-30 

1.55 

99-20 

160 

99-61 

230 

99-67 

235 

99-72 

2tX) 

100-04 

270 

99-06 

125 

99-39 

190 

99-33 

180 

99-72 

245 

99-75 

210 

24 

100-01 

265 

99-19 

145 

99-23 

170 

99-68 

245 

99-65 

235 

99-70 

2tX) 

100-01 

265 

99-14 

130 

99-42 

190 

99-45 

2IHI 

99  68 

245 

99  72 

2lX) 

26 

100-10 

280 

99-20 

145 

99-35 

185 

99-36 

185 

99-60 

230 

99  TO 

2tX) 

27 

99-98 

265 

99-28 

1.55 

99  43 

21H) 

99-75 

255 

99-65 

235 

99  73 

2tl5 

28 

100 -(H) 

265 

99-38 

155 

99  - 40 

IIH) 

99-48 

205 

99  65 

235 

99  73 

'.XV5 

29 

100-08 

280 

99-35 

KHI 

99-32 

175 

99-57 

225 

99-69 

245 

99  69 

JtX) 

100-00 

265 

99-30 

155 

99-10 

190 

99-67 

240 

99  65 

235 

99  TO 

•JlX» 

31 

99-83 

235 

99  30 

155 

99-65 

240 

2tX) 

Noth:  All  umiito  liuiulitM  iiiurkud  thuM  (')  inloriHilutoil.  (iituitu  hi<i|[liU iirv  on  Inkn gauirn  nt  Kiiowntin 

Daily  iliNoliargiwi  up  to  April  30  aru  oatiiiiatiul  Iruiii  uotual  iiiutoriagit. 
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]\IoNTHLY  Discharge  of  Head-race,  K.  L.  & M.  Co.,  at  2nd  Bridge,  Keewatin 

1913-14. 


Month. 

Discharge  in  Second-Feet. 

Maximum. 

Minimum. 

Mean. 

1913. 

no 

no 

no 

no 

105 

107 

105 

105 

105 

no 

no 

no 

no 

100 

105 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

100 

108 

Note, — Daily  discharges  are  estimated  from  actual  meterings. 


1914. 

no 

no 

no 

120 

120 

120 

100 

95 

98 

95 

95 

95 

130 

95 

114 

295 

225 

258 

320 

235 

276 

260 

125 

180 

215 

120 

177 

255 

175 

208 

265 

195 

230 

210 

185 

200 

320 

91 

172 

Note. — Daily  discharges  to  end  of  May,  1914,  are  estimated  from  actual  measurements. 


C.P.R.  Culvert  at  Mink  Bay. 

History. — This  channel  is  a tunnel  excavated  in  solid  rock  under  the  C.P.R. 
embankment,  and  connects  Mink  bay  and  Darlington  bay,  the  latter  being  an 
arm  of  the  Winnipeg  river.  The  station  was  established  on  July  29,  1912,  by 
S.  S.  Scovil,  and  has  since  been  continuously  maintained. 

Location  of  Section. — The  section  is  about  25  feet  above  the  entrance  to  the 
tunnel,  which  is  about  2,000  feet  west  of  the  old  K.  L.  & M.  mill  on  Mink  bay, 
and  forms  the  outlet  for  that  bay  into  Darlington  bay.  The  initial  point  is  a 
stake  driven  in  the  bank  at  the  west  side  of  the  channel,  25  feet  above  the 
mouth  of  the  tunnel. 

Records  Available. — Meterings  have  been  made  at  close  intervals  from  July 
29,  1912,  but  no  gauge  heights  are  available,  so  no  discharge  curve  has  been 
constructed. 

Drainage  Area. — Not  significant,  as  most  of  the  water  flowing  past  this 
station  is  leakage  through  the  K.  L.  & M.  Co.’s  head  gates  from  lake  of  the 
Woods. 

Gauge. — No  gauge  has  been  installed,  water  levels  at  the  time  of  meterings 
Vieing  obtained  by  measuring  down  from  a point  of  rock  which  is  referred  to 
W.P.S.  datum. 

Channel. — The  channel  is  a rock  cut,  and  is  constant  in  section  above  and 
below  point  of  metering. 
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Discharge  Measurements. — The  meterings  are  taken  from  a plank  bridged 
across  the  channel,  by  Price  meter. 

Accuracy. — The  results  obtained  are  good,  as  the  governing  conditions  are 
constant.  No  attempt  has  been  made  to  obtain  the  daily  discharges  from 
daily  gauge  heights. 


Discharge  Measurements  of  Winnipeg  River  at  1st  Tunnel  C.P.R.  Culvert, 

Keewatin,  1912-14. 


Date. 

Hydro  grapher. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec  .-ft. 

.Tiilv 

99 

13 

30 

1-62 

48 

1913. 

April 

7 

G.  J.  Lamb 

1,375 

15 

43 

2-53 

-0-80 

109 

it 

7 

1,375 

15 

43 

2-25 

-0-80 

97 

tt 

8 

1,375 

15 

40 

2-43 

-0-90 

98 

tt 

10 

1,375 

15 

42 

2-43 

-0-90 

101 

May 

20 

1,375 

15 

40 

2-30 

-0-70 

104 

June 

26 

1,375 

15 

51 

2-10 

-0-50 

107 

.Sept. 

8 

C.O.  Allen 

1,435 

16 

48 

2-50 

-0-82 

121 

8 

1,435 

16 

48 

2-52 

-0-82 

122 

10 

1,435 

16 

49 

2-61 

-0-82 

127 

10 

1,435 

16 

49 

2-55 

-0-82 

124 

12 

1,435 

16 

47 

2-51 

-0-90 

118 

12 

1,435 

16 

47 

2-57 

-0-90 

121 

Dec. 

23 

E.  J.  Budge 

1,186 

16 

49 

2-25 

-0-94 

109 

1914. 

Feb. 

19 

-M.  S.  Madden 

1,196 

16 

46 

2-65 

-0-94 

122 

“ 

19 

tt 

1,196 

16 

46 

2-63 

-0-94 

121 

Mar. 

25 

S.  C.  O’Grady  

1,196 

17 

46 

204 

-1-33 

93 

U 

25 

tt 

1,196 

17 

44 

2*21 

-1-33 

96 

April 

24 

tt 

1,196 

16 

41 

2-44 

-2  15 

101 

U 

24 

1,196 

16 

41 

2-39 

-2-15 

99 

July 

tt 

11 

1,196 

22 

71 

412 

—0-65 

292 

11 

tt 

1,196 

22 

71 

4-20 

—0-65 

297 

-Aug. 

7 

N.  Galloway 

1,196 

16 

61 

4-20 

-0-90 

255 

7 

tt 

1,196 

16 

61 

4 00 

-0-90 

243 

Nov. 

13 

tt 

1,196 

17 

54 

3-32 

-1-46 

181 

it 

13 

tt 

1,196 

17 

54 

3-25 

-1-46 

178 

Dec. 

8 

1,196 

17 

56 

3-30 

-1-47 

184 

War  Eagle  Outlet. 


History. — The  station  was  established  by  ^Ir.  S.  S.  Scovil  on  July  29,  1912. 

Location  of  Section. — The  station  is  situated  at  downstream  end  of  the 
culvert  under  the  C.P.R.  embankment  on  the  outlet  of  War  Eagle  lake,  about 
one-quarter  mile  below  the  lake  and  near  Darlington  bay,  into  which  it  empties. 
Tlie  initial  point  is  marked  on  the  rock  forming  the  right  side  of  the  channel  at 
the  mouth  of  the  tunnel. 

Records  Available. — A number  of  meterings  have  been  made  during  the 
j)(!ri()d  1912-13,  but  no  gauge  records  have  been  kept. 

Drainage  Area. — The  area  tril)utary  is  al)out  59  square  miles. 

(lauge. — No  gauge  has  l)een  establishetl,  but  the  elevation  of  the  water 
surface  is  obtained  Ijy  measuring  down  from  a lixeil  point  marked  on  the  rock 
near  tlie  section. 

Channel. — Tlie  clianiuJ  is  straight  for  20  feet  aliove  the  section  and  00  fetU 
b(‘low.  The  section  is  fairly  uniform,  being  an  artificial  rock-cut. 

Discharge  M easunonents. — 'I'he  ineti'rings  are  nnule  from  a plank  briilgcil 
from  side  to  side  of  the  channi'l. 

Accuracy. — As  only  a few  dischargi*  ineasureimaits  have  bcni  made  covering 
a very  narrow  range  in  stagi*,  no  estimati'  has  b(>en  maih‘  of  daily  discharge. 
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Discharge  Measurements  of  Winnipeg  River  at  War  Eagle  Lake  Outlet, 

1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

90 

43 

44 

0-47 

21' 

1913. 

1,375 

3-7 

26 

3-84 

98 

20 

1,375 

8-1 

11 

3-93 

10 

Sept . 

8 

R.  Emerv 

1,435 

8-4 

8-4 

3-78 

-0-46 

6-6 

8 

C.  0.  Allen 

1,435 

8-4 

S’- 4 

3-75 

-0-46 

6-3 

10 

R.  Emery 

1,435 

8-4 

8-4 

3-75 

-0-42 

6-3 

10 

1,435 

8-4 

8-4 

3-74 

-0-42 

6-2 

12 

U 

1,435 

8-4 

8-4 

3-73 

-0-43 

6-2 

12 

1,435 

8-4 

8-4 

3-76 

-0-43 

6-4 

1914. 

Jan. 

10 

M.  S.  Madden 

1,186 

8-5 

7 

0-14 

-0-30 

2 

'Float  measurement. 

North  Tunnel  Island. 


History. — The  station  at  North  Tunnel  island  was  established  on  June  28, 
1912,  by  S.  S.  Scovil. 

Location  of  Section. — The  meter  section  is  on  the  west  branch  of  the  Winnipeg 
river  on  the  north  side  of  Tunnel  island  about  1 mile  below  the  Keewatin  river 
bridge.  The  initial  point  of  the  section  is  chiselled  in  the  rock  on  the  south 
bank  of  the  river,  and  is  painted  “I.  P.  W.P.S.  El.  1039-88.” 

Records  Available. — Frequent  discharge  measurements  have  been  made  since 
the  establishment  of  the  station,  and  daily  discharges  have  been  estimated  for 
this  section  from  the  year  1907  to  date. 

Drainage  Area. — The  drainage  area  lying  above  this  section  is  26,400  square 
miles,  but  all  of  the  water  coming  from  this  basin  does  not  pass  this  section,  as 
part  of  it  goes  through  the  east  branch  of  the  Winnipeg,  the  east  and  the  west 
branch,  joining  a short  distance  below  the  section. 

Gauge. — A vertical  staff  gauge,  reading  to  tenths,  was  first  located  on  a 
pile  bent  at  the  south  end  of  the  Keewatin  River  bridge,  and  to  which  all  measure- 
ments at  the  station  were  referred.  The  zero  of  the  gauge  is  referred  to  W.P.S. 
datum. 

A vertical  staff  gauge  read  during  metering  is  located  on  the  north  shore 
about  30  feet  above  the  meter  section,  and  is  bolted  to  the  rock.  It  is  referred 
to  W.P.S.  datum. 

Channel. — The  river  at  this  point  is  confined  to  a single  channel  at  all 
stages,  the  bed  of  the  stream  is  solid  rock  or  boulders  and  of  a very  permanent 
nature,  the  banks  are  high  and  rocky,  and  the  river  is  confined  to  its  channel  at 
all  stages,  and  is  straight  for  100  feet  above  and  bvlow  the  station,  the  cross-sec- 
tion being  approximately  uniform  throughout. 

Discharge  Measurements. — Numerous  discharge  measurements  have  been 
taken  at  this  station  and  cover  a range  in  stage  of  6-3  feet.  Owing  to  the  fact 
that  part  of  the  water  flowing  past  this  section  enters  the  river  through  the 
Lake  of  the  Woods  Milling  Company’s  plants  which  discharge  into  Darlington 
bay,  and  part  of  the  water  is  discharged  through  the  Norman  dam  on  the  western 
outlet  of  the  lake  of  the  Woods,  the  conditions  governing  discharge  at  this  point 
vary  from  time  to  time,  and  considerable  difficulty  is  experienced  in  arriving 
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at  the  daily  discharge  by  means  of  a discharge  curve,  the  ponding  effect  in  Dar- 
lington bay  being  very  noticeable.  The  measurements  are  made  from  a 
boat. 

Accuracy. — Owang  to  the  presence  of  the  mills  and  the  operation  of  the 
Norman  dam,  the  accuracy  of  the  records  are  considerably  affected. 


Discharge  Measurements  of  W.  Branch  Winnipeg  River  at  North  Tunnel 

Island,  1912. 


Date. 

Hydrographer. 

Meter 

Xo. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

Feet. 

Sq.  ft. 

Fet.  per  sec. 

Feet. 

Sec. -ft. 

June 

28 

S.  S.  .“covil 

1,374 

156 

4,115 

105 

32-62 

4,340 

July 

17 

t4 

1,374 

155 

4,080 

0-94 

32-60 

3,851 

<< 

27 

1,374 

155 

4,054 

0-97 

32-72 

3,952 

** 

28 

<( 

1,374 

155 

4,017 

0-83 

32-58 

3,330 

30 

1,374 

155 

4,033 

1-02 

32-72 

4,126 

Aug. 

14 

W.  G.  Worden 

1,187 

158 

4,149 

1-12 

32-97 

4,&47 

29 

1,187 

159 

4,171 

113 

33-04 

4,714 

Sept . 

26 

W.  Richardson 

1,462 

159 

4,190 

1-22 

33-43 

5,131 

Oct . 

5 

“ 

1,462 

160 

4,346 

1-79 

34-42 

7,798 

«( 

11 

A.  Pirie 

1,462 

161 

4,480 

1-81 

35-18 

8,510 

“ 

12 

“ 

1,462 

161 

4,480 

1-84 

35-23 

8,230 

*< 

16 

H 

1,462 

163 

4,508 

1-99 

35-38 

8,993 

ii 

18 

U 

1,462 

163 

4,558 

2-20 

35-74 

10,048 

Nov. 

20 

G.  J.  Lamb 

1,187 

164 

4,563 

1-90 

35-82 

8,670 

n 

25 

1,187 

164 

4,588 

214 

35-86 

9,819 

26 

H 

1,187 

164 

4,588 

2-08 

35-95 

9,544 

Discharge  Measurements  of  W.  Branch,  Winnipeg  River  at  North  Tunnel 

Island,  1913. 


Date. 

lly<lrographer. 

Meter. 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity, 

Gauge 

Height. 

Discharge 

Gauge  at 
Meter 
Section. 

Feet. 

Sq.  ft. 

Ft.  per  sec 

Feet. 

Sec. -ft. 

Feet. 

Feb. 

21 

G.  J.  Lamb 

1,375 

163 

4,253 

1-33 

34-01 

5,654 

44 

23 

44 

1,375 

163 

4,232 

1-19 

33-76 

5,033 

Mar. 

12 

44 

1,375 

163 

4,240 

1-39 

33-91 

5,909 

44 

20 

44 

1,375 

163 

4,256 

1-43 

33-96 

6,107 

** 

21 

44 

1,375 

163 

4,256 

1-40 

33-99 

5,978 

44 

22 

44 

1,375 

163 

4,256 

1-41 

33-98 

6,052 

22 

44 

1,375 

163 

4,256 

1-41 

33-98 

6,030 

27 

44 

1,375 

162 

4,224 

1-32 

33-73 

5,562 

27 

44 

1,375 

163 

4,224 

1-33 

33-73 

5,615 

44 

28 

44 

1,375 

163 

4,224 

1-35 

33-73 

5,731 

44 

28 

44 

1,375 

163 

4,224 

1-30 

33-71 

5,476 

44 

31 

44 

1,375 

163 

4,177 

1-24 

33  44 

5,197 

April 

44 

8 

44 

1,375 

162 

4,190 

1-36 

33-57 

5,714 

12 

44 

1,375 

161 

4,206 

1-39 

33 -tM 

5,835 

H 

44 

1,375 

160 

4,171 

1-25 

33-41 

5,im 

44 

16 

44 

1,375 

162 

4,206 

1 42 

.33-67 

5,96;l 

June 

24 

44 

1,375 

182 

5,250 

3-56 

39-85 

18,701 

28 

44 

1,375 

182 

5,267 

3-49 

39-90 

18,420 

July 

11 

U.  Emery 

1,375 

173 

4,930 

2-46 

38-02 

12,115 

14 

44 

1 , 375 

170 

4,797 

2-54 

37-39 

12,215 

44 

15 

1,375 

179 

4,798 

2 48 

37-50 

11,8.80 

Aug. 

1 

44 

1,375 

17-1 

4,980 

3-01 

38-40 

15,024 

44 

5 

44 

1,375 

17-1 

4,982 

2-80 

38-33 

13,947 

** 

6 

•* 

1 , 375 

17-1 

4,983 

2-85 

38-34 

14,216 

44 

21 

G . J . Lamb  . 

1,375 

173 

4,915 

2-85 

38  13 

1 4.0:19 

“ 

26 

44 

1,375 

172 

4,915 

2-86 

38-03 

14,068 

37  81 

44 

26 

•* 

1,375 

172 

4,899 

2 86 

37-02 

14,009 

37-80 

44 

26 

1,375 

172 

4,899 

2 ■ 82 

37-02 

13,817 

37  .80 

** 

27 

44 

1,375 

172 

4,91 

2 ■ 96 

37  (HI 

14,5:10 

37  .82 

44 

27 

44 

1,375 

172 

4,916 

2 89 

37-06 

14,174 

37-82 

44 

28 

•* 

1,375 

172 

4,916 

2 -.83 

37-08 

13,916 

37  84 

'* 

28 

1 , 375 

172 

4,916 

2 77 

37  Its 

13,006 

.17  .8.5 

28 

1 . 375 

173 

4,916 

2 78 

37  08 

13,652 

37  85 

80 
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Discharge  Measurements  of  W.  Branch,  Winnipeg  River  at  North  Tunnel 

Island,  1913. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Dis- 

charge. 

Gauge  at 
Meter 
Section. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per 

Feet. 

Sec.-ft. 

Feet. 

sec 

lug. 

28 

G.  J.  Lamb 

1,375 

173 

4,916 

2 

79 

38 

08 

13,729 

37-84 

« 

29 

1,375 

172 

4,898 

2 

86 

38 

02 

13,991 

37-81 

it 

29 

<< 

1,375 

171 

4,898 

2 

90 

38 

02 

14,176 

37-81 

tt 

29 

tt 

1,375 

172 

4,898 

2 

86 

38 

02 

14,003 

37-81 

U 

29 

tt 

1,375 

172 

4,898 

2 

84 

38 

02 

13,907 

37-81 

n 

29 

“ 

1,375 

172 

4,898 

2 

75 

38 

02 

13,423 

37-81 

u 

29 

tt 

1,375 

172 

4,898 

2 

82 

38 

02 

13,787 

37-81 

i( 

30 

tt 

1,375 

172 

4,898 

2 

90 

38 

04 

14,180 

37-81 

u 

30 

it 

1,375 

172 

4,898 

2 

88 

38 

03 

14,087 

37-83 

31 

tt 

1,375 

172 

4,881 

2 

72 

37 

89 

13,234 

.37-70 

<< 

31 

it 

1,375 

172 

4,881 

2 

76 

37 

87 

13,501 

37-65 

>ept. 

1 

it 

1,375 

172 

4,881 

2 

83 

37 

89 

13,820 

37-70 

1 

« 

1,375 

172 

4,881 

2 

85 

37 

93 

13,956 

37-72 

ti 

2 

it 

1,375 

172 

4,881 

2 

79 

37 

90 

13,644 

37-72 

tt 

2 

tt 

1,375 

172 

4,881 

2 

81 

37 

90 

13,736 

37-71 

it 

3 

tt 

1,375 

172 

4,881 

2 

74 

37 

90 

13,382 

37-69 

tt 

3 

it 

1,375 

172 

4,881 

2 

77 

37 

90 

13,501 

37-69 

tt 

4 

tt 

1,375 

172 

4,850 

2 

87 

37 

91 

13,901 

37-73 

5 

tt 

1,375 

172 

4,850 

2 

78 

37 

90 

13,488 

37-68 

5 

tt 

1,375 

172 

4,850 

2 

82 

37 

90 

13,719 

37-70 

5 

“ 

1,375 

172 

4,850 

2 

77 

37 

90 

13,416 

37-70 

6 

tt 

1,375 

172 

4,850 

2 

72 

37 

90 

13,208 

37-70 

6 

tt 

1,375 

172 

4,850 

2 

76 

37 

90 

13,376 

37-70 

7 

tt 

1,375 

172 

4,833 

2 

76 

37 

77 

13,300 

37-58 

7 

“ 

1,375 

172 

4,833 

2 

71 

37 

75 

13,066 

37-57 

s 

“ 

1,375 

172 

4,816 

2 

73 

37 

77 

13,125 

37-55 

8 

tt 

1,375 

172 

4,833 

2 

64 

37 

77 

12,766 

37-57 

21 

tt 

1,375 

171 

4,799 

2 

38 

37 

60 

11,427 

37-43 

21 

tt 

1,375 

171 

4,782 

2 

39 

37 

49 

11,411 

37-35 

22 

it 

1,375 

171 

4,782 

2 

65 

37 

66 

12,637 

37-33 

22 

it 

1,375 

171 

4,782 

2 

50 

37 

53 

11,917 

37-37 

23 

ft 

1,375 

166 

4,725 

2 

21 

37 

07 

10,414 

36-98 

23 

tt 

1,375 

166 

4,709 

2 

09 

37 

07 

9,838 

36-95 

24 

ft 

1,776 

166 

4,660 

1 

98 

36 

69 

9,215 

36-58 

24 

‘‘  

1,375 

165 

4,660 

2 

00 

36 

70 

9,302 

36-60 

25 

tt 

1,776 

165 

4,627 

2 

00 

36 

50 

9,249 

36-42 

25 

ft 

1,776 

165 

4,627 

2 

00 

36 

50 

9,249 

36-41 

26 

tt 

1,776 

165 

4,631 

1 

98 

36 

41 

9,173 

36-31 

26 

1,776 

165 

4,631 

2 

00 

36 

41 

9,294 

36-31 

27 

ft 

1,776 

165 

4,586 

1 

98 

36 

19 

9,054 

36-13 

27 

“ . . 

1,776 

165 

4,582 

1 

86 

36 

19 

8,465 

36-11 

28 

tt 

1,776 

163 

4,480 

1 

45 

35 

60 

6,494 

35-52 

28 

tt 

1,776 

163 

4,526 

1 

46 

35 

53 

6,603 

35-50 

29 

tt 

1,776 

162 

4,432 

1 

62 

35 

29 

7,188 

35-22 

29 

1,776 

162 

4,432 

1 

60 

35 

31 

7,408 

35-24 

30 

tt 

1,776 

162 

4,396 

1 

67 

35 

36 

7,337 

35-28 

)ct. 

1 

tt 

1,776 

162 

4,4.32 

1 

60 

35 

28 

7,101 

35-20 

2 

E.  J.  Budge 

1,776 

162 

4,416 

1 

70 

35 

28 

7,511 

35-12 

2 

1,776 

162 

4,416 

1 

58 

35 

28 

6,984 

35-10 

3 

tt 

1,776 

162 

4,400 

1 

61 

35 

11 

7,100 

35-05 

3 

tt 

1,776 

162 

4,400 

1 

68 

35 

11 

7,404 

35-05 

4 

1,776 

162 

4,400 

1 

59 

35 

08 

7,014 

35-02 

4 

tt 

1,776 

162 

4,400 

1 

63 

35 

08 

7,173 

35-01 

5 

ft 

1,776 

162 

4,367 

1 

41 

34 

92 

6,171 

34-77 

“ 

5 

1,776 

161 

4,346 

1 

45 

34 

76 

6,316 

34-72 

6 

1,776 

161 

4,335 

1 

60 

34 

78 

6,937 

34-65 

7 

1,776 

161 

4,367 

1 

58 

34 

88 

6,916 

34-83 

8 

ft 

1,776 

161 

4,367 

1 

62 

34 

89 

7,091 

34-81 

9 

it 

1,776 

161 

4,367 

1 

61 

34 

84 

7,016 

34-80 

10 

ft 

1,776 

161 

4,368 

1 

67 

34 

78 

7,300 

34-85 

11 

1,776 

161 

4,367 

1 

61 

34 

86 

7,029 

.34-85 

13 

tt 

1,776 

161 

4,303 

1 

60 

34 

58 

6,880 

34-47 

14 

tt 

1,776 

161 

4,335 

1 

61 

34 

80 

7,013 

34-65 

15 

tt 

1,776 

161 

4,351 

1 

60 

34 

78 

6,972 

34-71 

18 

ft 

1,186 

161 

4,351 

1 

64 

34 

79 

7,140 

34-71 

“ 

21 

ft 

1,186 

161 

4,303 

1 

61 

34 

52 

6,941 

34-40 

22 

1,186 

161 

4,319 

1 

58 

34 

61 

6,803 

34-52 

“ 

24 

tt 

1,186 

161 

4,335 

1 

62 

34 

72 

7,006 

34-64 

27 

1,186 

161 

4,272 

1 

55 

34 

50 

6,603 

34 -.36 

29 

tt 

1,186 

161 

4,335 

1 

66 

34 

68 

7,176 

34-61 

31 

it 

1,186 

161 

4,335 

1 

65 

34 

68 

7,126 

34-65 

'sov. 

5 

ft 

1,186 

160 

4,319 

1 

63 

34 

63 

7,026 

34-55 

8 

“ 

1,186 

161 

4,335 

1 

50 

34 

66 

6,771 

34-67 

11 

1,186 

161 

4,319 

1 

61 

34 

62 

6,962 

34-51 

13 

1,186 

161 

4,335 

1 

60 

34 

63 

6,933 

34-60 

15 

1,186 

161 

4,335 

1 

56 

34 

68 

6,769 

34-61 

“ 

18 

if 

1,186 

161 

4,319 

1 

57 

34 

63 

6,765 

34-53 

** 

20 

1,186 

161 

4,, 334 

1 

67 

34 

63 

7,242 

.34-61 

22 

1,186 

161 

4,3.35 

1 

65 

34 

70 

7,151 

34-65 

25 

1,186 

160 

4,319 

1 

64 

34 

61 

7,069 

34-51 
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Discharge  Measurements  of  West  Branch,  Winnipeg  River  at  North  Tunnel 

Island,  1913 — Continued. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Dis- 

charge. 

Gauge  at 
Meter 
Section. 

1913 

Feet. 

Sq.ft. 

Ft.  per 

Feet. 

Sec.-ft. 

sec. 

Dec.  1 

M.  S.  Madden 

1,186 

160 

4,323 

1-63 

34-46 

7,064 

34-44 

“ 6 

E.  J.  Budge 

1,186 

160 

4,315 

1-55 

34-55 

6,668 

34-64 

« 12 

S.  C.  O’Grady 

1,186 

161 

4,335 

1-58 

34-68 

6,868 

34-60 

“ 20 

“ 

1,186 

161 

4,. 365 

1-65 

34-57 

7,218 

34-45 

“ 24 

E.  J.  Budge 

1,186 

160 

4,372 

1-60 

34-57 

7,008 

34-50 

“ 30 

M.  S.  Madden 

1,186 

161 

4,365 

1-67 

34-54 

7,286 

34-49 

“ 30 

E.  J.  Budge 

1,186 

161 

4,365 

1-63 

34-54 

7,124 

34-49 

Assiniboino  River,  Brandon.  Gauge  at  Bridge. 


Discharge  Measurements  of  West  Branch,  Winnipeg  River  at  North  Tunnel 

Island,  1914. 


Date. 

Hy<lrographer. 

.M  eter 
No. 

Width. 

.-Vrea  of 
Section. 

Mean 

Velocity. 

Gauge 
Height . 

Dis- 

charge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  pt‘r 

Fta't . 

St>c.-ft . 

sec. 

Jan. 

7 

M.  S,  Madden 

1,186 

161 

4.351 

1-55 

34  49 

6,731 

4i 

7 

it 

1 . 186 

161 

4,351 

1-62 

34  49 

7,02,8 

it 

17 

It 

1,  196-7 

160 

4,365 

1-61 

34  56 

7,018 

ti 

21 

S.  C.  ( I’Grady 

1, 196-7 

161 

4,3.52 

1-65 

34  .V) 

7,077 

it 

22 

It 

1, 196-7 

161 

4,337 

1-52 

34  32 

6,5.82 

It 

22 

tt 

1,196-7 

161 

4,337 

1 .52 

34  32 

6,.V86 

ti 

27 

.M  . S.  Madden 

1,196-7 

imi 

4.351 

1 .55 

34  47 

6.733 

tl 

27 

tl 

1, 196  7 

KM) 

4,3.52 

1-53 

34  • 47 

6.6.53 

It 

31 

II 

1,196-7 

161 

4,365 

1 61 

34  .V5 

7,049 

Fel). 

2 

41 

1, 196  7 

KM) 

4,321 

1 (M) 

34  35 

6.S27 

if 

11 

S.  ( I'Grady 

1,196-7 

KM) 

4,367 

1 52 

.34  5:4 

6,6.58 

tt 

12 

tt 

1,196  7 

KM) 

4,367 

1 .52 

.34  .52 

6,660 

ti 

16 

M.  S,  Madden 

1, 196  7 

KM) 

4,321 

1 52 

34  .3.S 

6,572 

ti 

18 

tl 

1,196  7 

KM) 

4,365 

1 .52 

34  52 

6,, 822 

ti 

18 

tl 

1, 196  7 

KM) 

4 , 36.5 

1 .52 

34  53 

6,642 

23 

It 

1,196  7 

KM) 

4.4(H) 

1 74 

.34  ,S4 

7.665 

tl 

23 

tl 

1, 196  7 

KM) 

4.415 

1 79 

34  92 

7.899 

ti 

25 

tl 

1, 196  7 

KM) 

4.494 

2 )H) 

.35  4.8 

8,979 

It 

25 

tl 

1, 196  7 

KM) 

4 . 494 

2 04 

35  49 

9. 153 

Gauge  at 
Meter 
Section. 


34  41 
34  4:> 
34  5L‘ 

34  44 

34 

34 

34  31) 
34  3tt 
34  411 
34  .*:> 
34  4t) 
34  4tl 
34 
34 
34 
34 
.34  74 
3.S  S3 
.Si  S3 


251'— 7 
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DEPARTMEliT  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 

Discharge  Measurements  of  West  Branch,  Winnipeg  River  at  North  Tunnel 

Island,  1914 — Continued. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Dis- 

charge. 

Gauge  at 
Meter 
Section. 

1914 
Mar.  2 

S.  C.  O’Grady 

1,196-7 

Feet. 

162 

Sq.ft. 

4,529 

Ft.  per 
sec. 
2-07 

Feet. 

35-58 

Sec. -ft. 
9,406 

35-45 

44 

2 

44 

1,196-7 

162 

4,543 

2-06 

35-68 

9,386 

35-55 

« 

4 

T.  J.  Moore 

1,196-7 

162 

4,576 

2-04 

35-80 

9,313 

35-80 

44 

4 

44 

1,196-7 

162 

4,576 

2-05 

35-80 

9,399 

35-80 

44 

6 

S.  C.  O’Grady 

1,196-7 

162 

4,576 

2-06 

35-84 

9,441 

35-80 

44 

18 

44 

l,19fr-7 

162 

4,592 

2-06 

36-00 

9,436 

35-84 

44 

18 

44 

1,196-7 

162 

4,592 

2-02 

36-00 

9,277 

35-84 

44 

23 

44 

1,196-7 

162 

4,544 

1-96 

35-76 

8,896 

35-59 

44 

23 

44 

1,196-7 

162 

4,560 

2-00 

35-76 

9,160 

35-65 

44 

28 

T.  J.  Moore 

1,196-7 

162 

4,576 

2-02 

35-92 

9,256 

35-79 

44 

28 

1,196-7 

162 

4,576 

2-06 

35-92 

9,428 

35-79 

44 

30 

44 

1,196-7 

162 

4,529 

1-98 

35-67 

8,977 

35-50 

44 

30 

44 

1,196-7 

162 

4,529 

1-96 

35-67 

8,885 

35-55 

April 

1 

44 

1,196 

162 

4,560 

2-00 

35-81 

9,147 

35-67 

1 

44 

1,196 

162 

4,560 

2-07 

35-81 

9,459 

35-67 

44 

3 

S.  C.  O’Grady 

1,196 

162 

4,560 

2-04 

35-87 

9,314 

35-70 

44 

3 

44 

1,196 

162 

4,560 

2-04 

35-87 

9,323 

35-70 

44 

6 

44 

1,196 

162 

4,529 

1-86 

35-70 

8,520 

35-51 

44 

6 

44 

1,196 

162 

4,513 

1-86 

35-70 

8,380 

35-42 

44 

8 

44 

1,196 

162 

4,560 

2-04 

35-82 

9,270 

35-71 

44 

8 

44 

1,196 

162 

4,560 

2-03 

35-82 

9,137 

35-71 

44 

11 

T.  J.  Moore 

1,196 

162 

4,527 

1-85 

35-64 

8,359 

35-50 

44 

14 

S.  C.  O’Grady 

1,196 

162 

4,529 

1-99 

35-63 

9,047 

35-50 

44 

16 

44 

1,196 

162 

4,544 

1-87 

35-70 

8,512 

35-59 

44 

16 

44 

1,196 

162 

4,544 

1-83 

35-70 

8,330 

35-59 

44 

18 

44 

1,196 

162 

4,529 

1-90 

35-68 

8,635 

35-55 

44 

20 

T.  J.  Moore 

1,196 

162 

4,544 

2-06 

35-73 

9,343 

35-58 

44 

20 

44 

1,196 

162 

4,544 

2-02 

35-73 

9,220 

35-62 

44 

22 

S.  C.  O’Grady >.... 

1,196 

162 

4,576 

212 

35-90 

9,694 

35-80 

44 

22 

44 

1,196 

162 

4,576 

2-15 

35-90 

9,823 

35-80 

44 

23 

44 

1,196 

162 

4,560 

2-00 

35-81 

9,117 

35-70 

44 

23 

44 

1,196 

162 

4,560 

2-02 

35-81 

9,235 

35-70 

44 

24 

44 

1,196 

162 

4,544 

2-05 

35-77 

9,336 

35-65 

44 

24 

44 

1,196 

162 

4,544 

2-00 

35-77 

9,103 

35-65 

44 

27 

44 

1,196 

162 

4,529 

1-80 

35-61 

8,133 

35-50 

44 

27 

44 

1,196 

162 

4,529 

1-85 

35-61 

8,353 

35-52 

44 

29 

T.  J.  Moore 

1,196 

162 

4,592 

2-18 

35-95 

10,001 

35-85 

44 

29 

44 

1,196 

162 

4,592 

2-11 

35-95 

9,689 

35-85 

44 

30 

44 

1,196 

162 

4,592 

215 

35-97 

9,879 

35-87 

44 

30 

44 

1,196 

162 

4,592 

2-11 

35-97 

9,682 

35-87 

May 

1 

44 

1,196 

162 

4,592 

213 

36-00 

9,762 

35-87 

44 

1 

44 

1,196 

162 

4,592 

214 

36-00 

9,819 

35-87 

44 

2 

44 

1,196 

162 

4,592 

214 

36-02 

9,851 

35-90 

44 

2 

44 

1,196 

162 

4,592 

2-08 

36-02 

9,552 

35-90 

44 

8 

44 

1,462 

162 

4,656 

2-19 

36-42 

10, 184 

36 -3( 

44 

8 

*< 

1,462 

162 

4,656 

2-19 

36-40 

10,217 

36-21 

44 

11 

1,462 

162 

4,624 

1-87 

36-22 

8,662 

36-07 

44 

11 

44 

1,462 

162 

4,624 

2-09 

36-22 

9,638 

36-i: 

44 

12 

C.  C.  Galloway 

44 

1,462 

162 

4,656 

214 

36-40 

9,946 

36-32 

44 

12 

1,462 

162 

4,656 

2-23 

36-40 

10,342 

36-32 

44 

14 

T.  J.  Moore 

1,196 

162 

4,671 

2-23 

36-55 

10, 166 

36-40 

44 

14 

44 

1,196 

162 

4,671 

2-22 

36-55 

10,391 

36-42 

44 

15 

44 

1,196 

162 

4,671 

2-28 

36-52 

10,670 

36 -4C 

44 

16 

44 

1,196 

162 

4,671 

2-28 

36-52 

10,650 

36 -4C 

44 

16 

44 

1,196 

162 

4,671 

2-13 

36-45 

9,979 

36-32 

44 

18 

44 

1,196 

162 

4,640 

2-34 

36-32 

10,880 

36-2( 

44 

18 

44 

1,196 

162 

4,640 

2-22 

36-36 

10,406 

36-24 

44 

21 

44 

1,196 

162 

4,719 

2-72 

36-95 

12,123 

36 -7( 

44 

22 

44 

1,196 

162 

4,782 

2-53 

37-32 

12,086 

37-14 

44 

22 

44 

1,196 

162 

4,782 

2-73 

37-32 

13,055 

37- U 

44 

26 

C.  C.  Galloway 

1,462 

162 

4,830 

2-77 

37-60 

13,352 

37-4; 

44 

26 

1,462 

162 

4,830 

2-67 

37-60 

13,326 

37-4; 

44 

28 

44 

1,462 

169 

4,926 

315 

38-14 

15,527 

37-9: 

44 

28 

44 

1,462 

169 

4,926 

314 

38-14 

15,459 

37-9^ 

44 

30 

S.  C.  O’Grady 

1,196 

174 

5,022 

3-21 

38-70 

16,111 

38-4; 

44 

30 

1,196 

174 

5,022 

3-23 

38-70 

16,227 

38-4; 

June 

2 

C.  C.  Galloway 

1,462 

174 

5,041 

316 

38-75 

15,945 

38-5: 

44 

2 

44 

1,462 

174 

5,041 

318 

38-75 

16,066 

38-5, 

44 

4 

44 

1,462 

174 

5,081 

3-22 

38-95 

16,379 

38-8 

44 

4 

44 

1,462 

174 

5,081 

3-21 

38-95 

16,338 

38-8 

44 

10 

T.  J.  Moore 

1,196 

174 

5,161 

3-40 

39-50 

17,665 

39-2 

44 

10 

1,196 

174 

5,161 

3-35 

39-50 

17,284 

39-2 

44 

16 

44 

1,196 

179 

5,166 

330 

39-50 

17,071 

39-2 

16 

44 

1,196 

179 

5,166 

3-30 

39-50 

17,181 

39-2 

44 

18 

C.  C.  Galloway 

44 

1,196 

179 

5,182 

3-28 

39-57 

17,025 

39-2 

44 

18 

1,196 

179 

5,182 

3-18 

39-57 

16,499 

39-2 

44 

22 

T.  J.  Moore 

1,196 

179 

5,217 

3-45 

39-58 

17,994 

39-4 

« 

22 

44 

1,196 

179 

5,217 

3-35 

39-58 

17,504 

39-4 

it 

25 

44 

1,196 

181 

5,273 

3-66 

40-20 

19,288 

39-8 
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SESSIONAL  PAPER  No.  25f 

Daily  Gauge  Height  and  Discharge  of  West  Branch,  Winnipeg  River  at 

North  Tunnel  Island  for  1914. 


Date. 

Hydrographer. 

Meter 

Xo. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Dis- 

charge. 

Gauge  at 
Meter 
Section. 

1914 

Feet. 

Sq.ft. 

Ft.  per 

Feet. 

Sec.-ft. 

sec. 

June 

25 

tt 

1,196 

181 

5,273 

3-64 

40-20 

19,186 

39-82 

27 

tt 

1,196 

181 

5,273 

3-56 

40-18 

18,764 

39-82 

27 

tt 

1,196 

181 

5,273 

3-60 

40-18 

18,999 

39-82 

July 

9 

S.  C.  O’Grady 

1,196 

179 

5,365 

3-42 

40-14 

18,356 

39-80 

a 

9 

tt 

1,196 

179 

5,365 

3-59 

40-14 

19,270 

39-80 

it 

21 

C.  C.  Gallowaj* 

1,196 

181 

4,992 

3-85 

40-22 

19,208 

39-85 

it 

21 

1,196 

181 

4,992 

3-78 

40-22 

18,905 

39-85 

it 

30 

1,196 

181 

5,223 

3-68 

40-15 

19,240 

39-85 

it 

30 

' tt 

1,196 

181 

5,223 

3-78 

40-15 

19,7i4 

39-85 

Aug. 

3 

tt 

1,196 

180 

5,231 

3-67 

39-88 

19,192 

39-61 

3 

it 

1,196 

180 

5.231 

3-60 

39-88 

18.883 

39-63 

it 

5 

T.  J.  Moore 

1,196 

181 

5,264 

3-73 

40-00 

19,644 

39*75 

it 

13 

S.  C.  O’Grady 

1,196 

177 

5,280 

3-42 

39-73 

17,960 

39-43 

it 

13 

it 

1,196 

177 

5,280 

3-42 

39-73 

18,069 

39-43 

it 

18 

tt 

1,196 

177 

5,199 

3-57 

39-59 

18,569 

39-38 

it 

18 

it 

1,196 

177 

5,199 

3-73 

39-59 

19,372 

39-38 

it 

22 

C.  C.  Galloway 

1,196 

177 

5,199 

3-48 

39-70 

18,078 

39-42 

Sept. 

15 

S.C.  O’Grady 

1,196 

171 

4,827 

2-67 

37-41 

12,870 

37-24 

it 

15 

1,196 

171 

4,827 

2-62 

37-41 

12,644 

37-24 

tt 

22 

tt 

1,196 

171 

4,834 

2-56 

37-47 

12,385 

37-30 

it 

24 

tt 

1,196 

171 

4,843 

2-60 

37-49 

12,545 

37-33 

it 

24 

tt 

1,196 

171 

4,843 

2-52 

37-49 

12,217 

37-33 

tt 

29 

it 

1,196 

172 

4,817 

2-58 

37-32 

12,437 

37-18 

Oct. 

3 

C.  C.  Galloway 

1,196 

172 

4,819 

2-60 

37-42 

12,530 

37-22 

Nov. 

3 

S.  C.  O’Grady 

1,196 

163 

4,529 

1-94 

35-62 

8,797 

35-51 

tt 

11 

1,196 

163 

4,554 

1-97 

35-71 

8,970 

35-65 

tt 

16 

tt 

1,196 

163 

4,530 

1-93 

35-58 

8,648 

35-52 

tt 

16 

1,196 

163 

4,530 

1-80 

35-58 

8,151 

35-52 

tt 

19 

1,196 

163 

4,554 

1-98 

35-73 

9,009 

35-65 

tt 

19 

1,196 

163 

4,554 

1-98 

35-73 

9,032 

35-65 

tt 

23 

C.  C.  Galloway 

1,196 

163 

4,493 

1-89 

35-55 

8,517 

35-36 

tt 

23 

tt 

1,196 

163 

4,506 

1-96 

35-55 

8,830 

35-36 

tt 

27 

1,196 

163 

4,553 

1-83 

35-79 

8,324 

35-65 

tt 

27 

S.  C.  O’Grady 

1,196 

163 

4,553 

1-91 

35-76 

8,701 

35-65’ 

tt 

30 

C.  C.  Galloway 

1,196 

163 

4,582 

2-00 

35-79 

9,040 

35-46 

Dec. 

4 

S.  C.  O’Grady 

1,196 

163 

4,561 

2 02 

35-83 

9,203 

35-69 

9 

1,718 

163 

4,521 

1-84 

35-55 

8,295 

35-42 

9 

1,718 

163 

4,521 

1-89 

35  55 

8,530 

35  42 

14 

1,718 

163 

4,514 

1-98 

35-51 

8,946 

35  42 

16 

1,718 

163 

4,530 

1-95 

35-62 

8,847 

35-50 

16 

1,718 

163 

4,530 

1-97 

35-62 

8,921 

35-50 

tt 

19 

1,718 

163 

4,537 

1-94 

35-64 

8,778 

35-50 

tt 

22 

1,718 

163 

4,563 

1-97 

35-60 

8,979 

35-53 

22 

1,718 

163 

4,563 

1-95 

35-60 

8,891 

35-53 

tt 

24 

C.  C.  Galloway 

1,718 

163 

4,571 

1-95 

35-61 

8,919 

35-57 

24 

1,178 

163 

4,571 

1-94 

35-61 

8,851 

35-57 

28 

1,718 

163 

4,531 

1-93 

35-51 

8,759 

35-37 

28 

** 

1,718 

163 

4,531 

L94 

35  51 

8.807 

35-37 

31 

1,718 

163 

4,563 

1-94 

35-64 

8.854 

35-56 

31 

1,718 

163 

4,563 

1-95 

35-64 

8,922 

35-56 

2r)F— 7^ 
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DEPABTMEyT  OF  THE  IXTERIOR 


6 GEORGE  V,  A.  1916 


Daily  Gauge  Height  and  Discharge  of  West  Branch, 

North  Tunnel  Island  for  1912. 


Winnipeg  River  at 


Drainage  area,  26,400  square  miles. 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height 

Dis- 
charge . 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge 

Gauge 

Height 

Dis- 
charge . 

Gauge 

Height 

Dis- 
charge . 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

73-80 

4,290 

73-70 

4,160 

74-10 

4,720 

74-10 

4,720 

74-30 

5,030 

74-40 

5,190 

2 

73-80 

4,290 

73-70 

4,160 

74-10 

4,720 

74-10 

4,720 

74-40 

5,190 

74-10 

4,720 

3 

73-80 

4-290 

73-75 

4,225 

78-10 

4,720 

74-15 

4,795 

74-40 

5,190 

73-80 

4,290 

4 

73-80 

4,290 

73-75 

4,225 

74-10 

4,720 

74-15 

4,795 

74-40 

5,190 

74-20 

4,870 

5 

73-80 

4,290 

73-80 

4,290 

74-00 

4,570 

74-15 

4,795 

74-50 

5,350 

74-30 

5,030 

6 

73-80 

4,290 

73-80 

4,290 

74-00 

4,570 

74-15 

4,795 

74-50 

5,350 

74-20 

4,870 

7 

73-80 

4,290 

73-80 

4,290 

74-00 

4,570 

74-15 

4,795 

74-50 

5,350 

73-90 

4,430 

8 

73-80 

4,290 

73-80 

4,290 

74-00 

4,570 

74-15 

4,795 

74-55 

5,435 

73-90 

4,430 

9 

73-80 

4,290 

73-80 

4,290 

74-00 

4,570 

74-15 

4,795 

74-60 

5,520 

73-80 

4,290 

10  

73-80 

4,290 

73-80 

4,290 

74-10 

4,720 

74-15 

4,795 

74-60 

5,520 

73-60 

4,040 

11  

73-80 

4,290 

73-80 

4,290 

74-10 

4,720 

74-20 

4,870 

74-60 

5,520 

73-50 

3,920 

12  

73-80 

4,290 

73-85 

4,360 

74-10 

4,720 

74-20 

4,870 

74-65 

5,605 

73-60 

4,040 

13  

73-80 

4,290 

73-85 

4,360 

74-05 

4,645 

74-20 

4,870 

74-65 

5,605 

73-80 

4,290 

14  

73-80 

4,290 

73-85 

4,360 

74-05 

4,645 

74-20 

4,870 

74-70 

5,690 

73-80 

4,290 

15  

73-80 

4,290 

73-85 

4,360 

74-05 

4,645 

74-20 

4,870 

74-70 

5,690 

73-80 

4,290 

16  

73-70 

4,160 

73-85 

4,360 

74-05 

4,645 

74-20 

4,870 

74-70 

5,690 

73-80 

4,290 

17  

73-70 

4,160 

73-90 

4,430 

74-05 

4-645 

74-25 

4,950 

74-50 

5,350 

73-90 

4,430 

18  

73-75 

4,225 

73-90 

4,430 

74-05 

4,645 

74-25 

4,950 

74-50 

5,350 

73-90 

4,430 

19  

73-75 

4,225 

73-95 

4,500 

74-05 

4-645 

74-25 

4,9.50 

74-40 

5,190 

74-00 

4,570 

20  

73-75 

4,225 

73-95 

4,500 

74-05 

4,645 

74-25 

4,950 

74-40 

5,190 

74-00 

4,570 

21  

73-75 

4,225 

73-95 

4,500 

74-05 

4,645 

74-30 

5,030 

74-40 

5,190 

74-00 

4,. 570 

22 

73-75 

4,225 

73-95 

4,500 

74-05 

4,645 

74-30 

5,030 

74-40 

5,190 

73-85 

4,. 360 

23  

73-75 

4,225 

73-95 

4,500 

74-05 

4,645 

74-30 

5,030 

74-45 

5,270 

73-80 

4,290 

24  

73-75 

4,225 

74-00 

4,570 

74-05 

4-645 

74-35 

5,110 

74-40 

5,190 

73-60 

4,040 

25  

73-75 

4,225 

74-00 

4,570 

74-05 

4,645 

74-35 

5,110 

74-30 

5,0.30 

73-60 

4,040 

26  

73-80 

4,290 

74-00 

4,570 

74-05 

4,645 

74-35 

5,110 

74-30 

5,030 

73-60 

4,040 

27  

73-80 

4,290 

74-10 

4,720 

74-05 

4,645 

74-40 

5,190 

74-30 

5,030 

73-65 

4,100 

28  

73-80 

4,290 

74-10 

4,720 

74-05 

4,645 

74-40 

5,190 

74-30 

5,030 

73-60 

4,040 

29  

73-70 

4,160 

74-10 

4,720 

74-05 

4,645 

74-40 

5,190 

74-30 

5,030 

73-60 

4,040 

SO 

73-70 

4,160 

74-05 

4,645 

74-40 

5,190 

74-30 

5,030 

73-60 

4,040 

31 

73-75 

4,225 

74-05 

1 4,645 

74-20 

4,870 

July. 

August. 

September. 

October. 

November. 

December. 

1 

9.  

73-50 

3,920 

73-60 

4,040 

73-70 

4,160 

74-40 

5,190 

76-95 

10,430 

76-90 

10,320 

73-15 

3,. 540 

73-55 

3,980 

73-80 

4,290 

74-40 

5,190 

77-00 

10,540 

76-70 

9,880 

S . . 

73-40 

3,810 

73-60 

4,040 

74-00 

4,570 

74-45 

5,270 

76-75 

9,990 

76-80 

10,100 

4 

73-40 

3,810 

73-60 

4,040 

74-00 

4,. 570 

75-00 

6,240 

76-85 

10,210 

76-80 

10,100 

5 

73-45 

3,865 

73-65 

4,100 

74-20 

4,870 

75-35 

6,945 

76-95 

10,430 

76-80 

10,100 

fi  

73-45 

3,865 

73-70 

4,160 

74-00 

4,570 

75-30 

6,840 

76-95 

10,430 

76-80 

10,100 

7 

73-50 

3,920 

73-75 

4,225 

74-05 

4,645 

75-70 

7,680 

76-90 

10,320 

76-80 

10,100 

8 

Q 

73-50 

3,920 

73-80 

4,290 

73-85 

4,. 360 

75-85 

8,010 

76-20 

8,780 

76-90 

10,320 

73-50 

3,920 

73-80 

4,290 

73-95 

4,500 

75-85 

8,010 

76-10 

8,560 

76-90 

10,320 

10 

73-50 

3,920 

73-85 

4,360 

74-00 

4,570 

76-00 

8,340 

75-80 

7,900 

76-95 

10,430 

1 1 

73-40 

3,810 

73-85 

4,360 

74-05 

4,645 

76-10 

8,560 

75-70 

7,680 

77-00 

10,540 

^9 

73-50 

3,920 

73-80 

4,290 

74-05 

4,645 

76-10 

8,. 560 

75-95 

8,230 

77-00 

10,540 

IS 

73-40 

3,810 

73-80 

4,290 

74-10 

4,720 

75-95 

8,230 

76-50 

9,440 

77-00 

10,. 540 

14 

73-50 

3,920 

73-85 

4,360 

74-10 

4,720 

76-05 

8,4.50 

76-70 

9,880 

77-00 

10,540 

15 

73-30 

3,700 

73-90 

4,430 

74-10 

4,720 

76-15 

8,670 

76-75 

9,990 

77-00 

10,540 

If) 

73-50 

3,920 

73-90 

4,430 

74-08 

4,570 

76-30 

9,000 

76-70 

9,880 

77-00 

10,540 

17 

1 fi 

73-50 
73-50 
73 -.35 

3,920 

3,920 

3,755 

73-90 

73-90 

4,430 

4,430 

74-05 

4,645 

4,645 

76-55 

9,, 550 
9,880 

76-65 

76-70 

9,770 

9,880 

77-00 

77-00 

10,540 

10,540 

1Q 

73-65 

4,100 

74-00 

4,570 

76-80 

10,100 

76-75 

9,990 

77-00 

10., 540 

20 

73-30 

3,700 

73-90 

4,430 

74-05 

4,645 

76-60 

9,660 

76-80 

10,100 

77-00 

10,540 

91 

73-35 

3,755 

73-95 

4,500 

74-10 

4,720 

76-65 

9,770 

76-80 

10,100 

77-00 

10,540 

99 

73-30 

3,700 

73-95 

4,500 

74-00 

4,570 

76-80 

10,100 

76-85 

10,210 

76-90 

10,320 

9S 

73-35 

3,755 

74-00 

4,. 570 

74-10 

4,720 

77-00 

10,540 

76-90 

10,320 

76-80 

10,100 

94 

73-50 

3,920 

74-05 

4,645 

74-20 

4,870 

76-95 

10,430 

76-80 

10, 100 

76-90 

10,320 

25 

73-50 

3,920 

73-85 

4,360 

74-30 

5,030 

76-95 

10,430 

76-85 

10,210 

76-90 

10,320 

9ft 

73-55 

3,980 

73-80 

4,290 

74-35 

5,110 

76-80 

10,100 

76-90 

10,320 

76-95 

10,4.30 

97 

73-60 

4,040 

73-95 

4,500 

74-35 

5,110 

76-65 

9,770 

77-00 

10,540 

76-95 

10,430 

28  

73-60 

4,040 

73-95 

4,. 500 

74-40 

5, 190 

76-70 

9,880 

77-10 

10,760 

76-95 

10,430 

7.3  - 60 

4,040 

74-00 

4,, 570 

74-20 

4,870 

76-75 

9,990 

77-00 

10,. 540 

76-85 

10,210 

30  

7.3 -.55 

3,980 

74-05 

4,645 

74-30 

5,030 

76-85 

10,210 

77-00 

10,540 

76-90 

10,320 

ol 

73-55 

3,980 

74-00 

4,570 

76-95 

10,430 

1 76-90 

10,320 

MAlsUTOBA  HYDROGRAPHIC  SURVEY 
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SESSIONAL  PAPER  No.  25f 

Daily  Gauge  Height  and  Discharge  of  West  Branch,  Winnipeg  River  at 

North  Tunnel  Island  for  1913. 


Drainage  area,  26,400  square  miles. 


Day. 

Januarj-. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge , 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

10,320 

35-94 

10,320 

33-96 

6,050 

33-61 

5,435 

38-09 

15,050 

39-80 

18,790 

2 

10,320 

10,200 

6,050 

33-66 

5,520 

38-15 

15,160 

39-79 

18,790 

3 

10,430 

10,200 

6,050 

33-64 

5,520 

38-23 

15,270 

39-95 

19,120 

4 

36  01 

10,430 

10,100 

6,050 

33-58 

5,350 

38-14 

15,160 

40-02 

19,230 

5 

10,430 

10, 100 

5,960 

33-58 

5,350 

38-10 

15,050 

40-08 

19,340 

6 

10,320 

10,000 

5,960 

33-46 

5,190 

38-30 

15,490 

40-11 

19,450 

7 

10,320 

10,000 

5,960 

33-54 

5,350 

38-42 

15,710 

40-08 

19,340 

8 

10,210 

35-76 

9,880 

33-91 

5,960 

33-56 

5,350 

38-42 

15,710 

39-95 

19,120 

9 

10,210 

9,730 

5,960 

33-66 

5,520 

38-45 

15,820 

39-88 

18,900 

10 

10, 100 

9,580 

33-56 

5,350 

33-70 

5,605 

38-50 

15,930 

40-02 

19,230 

11 

35-86 

10,100 

9,430 

33-86 

5,870 

33-68 

5,520 

38-31 

15,490 

40-08 

19,340 

12 

10, 100 

9,230 

33-91 

5,960 

33-66 

5,520 

38-28 

15,380 

40-15 

19,560 

13 

10,100 

9,080 

33-94 

6,050 

33-55 

5,270 

38-60 

16,260 

40-14 

19,560 

14 

10, 100 

8^930 

33-96 

6^050 

33-51 

5,270 

39-00 

17,030 

40-05 

19,340 

15 

10,100 

35-28 

8,780 

33-96 

6,050 

33-61 

5,435 

39-42 

17,910 

39-84 

18,900 

16 

10,100 

8,400 

33-76 

5,690 

33-67 

5,520 

39-56 

18,240 

39-83 

18,790 

17 

10, 100 

8!  100 

33-58 

5,350 

33-79 

5,780 

39-60 

18,350 

39-96 

19,120 

18 

35-86 

10,100 

7,700 

33-84 

5!  870 

33-91 

5,960 

39*55 

18,240 

39-99 

19,230 

19 

10,100 

7,400 

33-88 

5,870 

33-97 

6,050 

39-58 

18,240 

40-01 

19,230 

20 

10, 100 

7,000 

33-96 

6,050 

33-81 

5,780 

39-65 

18,460 

40-01 

19,230 

21 

10,100 

6,700 

33-98 

6,050 

33-80 

5,780 

39-70 

18,570 

39-97 

19,120 

22 

10,100 

6,300 

33-98 

6,050 

34-94 

8,120 

39-79 

18,790 

39-88 

18,900 

23 

10,210 

6,000 

33-76 

5,690 

35-70 

9,770 

40-12 

19,450 

39-72 

18,570 

24 

10,210 

33-76 

5,690 

33-59 

5,435 

36-51 

11,530 

39-76 

18,680 

39-84 

18,700 

25 

35-91 

10,210 

5,780 

33-76 

5,690 

37-14 

12,960 

39-66 

18,460 

39-94 

18,820 

26 

10,210 

5,870 

33-74 

5,690 

37-46 

13,620 

39-68 

18,460 

39-95 

18,700 

27 

10,210 

5,870 

33-74 

5,690 

37-41 

13,510 

39-78 

18,680 

39-93 

18,450 

28 

10,210 

5,960 

33-73 

5,605 

37-52 

13,730 

39-80 

18,790 

39-94 

18,420 

29 

10,210 

33-70 

5,605 

37-85 

14,500 

39-85 

18,900 

39-82 

18,100 

30 

10,210 

33-58 

5,350 

38-00 

14,830 

39-90 

19,010 

39-78 

18,100 

31 

10,210 

33-48 

5,190 

39-94 

19,120 

July. 

August. 

September. 

October. 

November. 

December. 

1 

39-73 

17,950 

38-46 

15,020 

37-91 

13,880 

35-28 

7.1(H) 

34-70 

7.1(H) 

34-38 

7,050 

2 

39-64 

17,850 

38-49 

14,850 

37-90 

13,690 

35-18 

7,250 

34-45 

6,600 

34-59 

7.3(H) 

3 

39-83 

18,100 

38-31 

14,250 

37-90 

13,440 

35-12 

7,250 

34-37 

6,480 

34-65 

7,450 

4 

39-84 

18,250 

38-28 

14,000 

37-91 

13,500 

35-07 

7,100 

34-57 

6,900 

34-68 

7,450 

5 

39-80 

17,750 

38-38 

13,950 

37-89 

13,540 

34-83 

6,240 

34-63 

7,020 

34-70 

7, 1(H) 

6 

39-60 

17,000 

38-37 

14,220 

37-90 

13,290 

34-64 

6,930 

34-63 

7,060 

34-69 

6,670 

7 

39-50 

16,400 

38-41 

14,280 

37-80 

13,180 

34-84 

6,910 

34-67 

7,050 

34  43 

6,000 

8 

39-31 

15,750 

38-47 

14,480 

37-76 

12,950 

34-87 

7,090 

34-70 

6,770 

34-41 

6,0.50 

9 

38-80 

14,300 

38-45 

14,430 

37-87 

13,150 

34-86 

7,010 

34-48 

6,350 

34 -.57 

6.4(H) 

10 

38-13 

12,6(8) 

38-24 

13,980 

37-90 

13,170 

34-89 

7,300 

34-40 

6. -2(H) 

34-63 

6,550 

11 

38-00 

12,100 

38-24 

13,980 

37-93 

13,270 

.34-86 

7,030 

34 -.58 

6,960 

34-67 

6,6.50 

12 

37-87 

12, 1(81 

38-35 

14,250 

37 -IK) 

13,2(K) 

34-64 

6.1HH) 

34-65 

7,(HH) 

34-68 

6,870 

37-59 

1 1 , 920 

38-36 

14,300 

37-90 

13,230 

34-51 

6,880 

34-68 

6,930 

34  68 

6.S.50 

14 

37-40 

12,210 

38-34 

14,2.50 

37-82 

13,0.50 

34-71 

7,010 

34-70 

6,850 

34  4(1 

6.4(H) 

16 

37-48 

11,880 

38-43 

14,500 

37-81 

13,(H)0 

34-77 

6,970 

34  - 70 

6,770 

34  35 

6,:«o 

16 

37-50 

11,970 

38-45 

14,5.50 

37-89 

13. 180 

34-78 

7,(HH) 

34  48 

6.3(H) 

34  .V5 

6..8.V) 

17 

37-50 

12,000 

38-27 

14. 1.50 

37 -IH) 

13.2(H) 

34-78 

7,050 

34 -.58 

6.3(H) 

34  .56 

6,9.50 

18 

37-49 

12, (KK) 

38-13 

13,850 

37-95 

13.3(H) 

34-80 

7. 140 

34  61 

6,76(1 

34  58 

7,0.V) 

Ill 

37-45 

12,0(81 

38-14 

13, IKK) 

38.02 

13,4.50 

34 -.57 

6,55(1 

34  67 

6.  IHH) 

34  58 

7.1.80 

37-20 

1 1 , 6(81 

38-17 

13,9.50 

37-91 

12,  (KK) 

34-31 

6,050 

34-70 

7,240 

34  57 

7,220 

21 

37-17 

11,(810 

.38-20 

14,040 

37-62 

11,420 

34  41 

d.lMO 

34  70 

7,200 

34-35 

6,700 

22 

37-27 

11,8,50 

38-18 

14,3(K) 

37-43 

12.280 

34  62 

6, 8(H) 

34  70 

7,150 

34  34 

6,7(H1 

37-35 

12,050 

38-16 

14.2.V) 

37-02 

10. 130 

34-67 

6,1HH) 

.34  47 

6.7(H) 

34  V5 

6,  IHH) 

24  ... 

37-84 

13,2.50 

38-04 

14, IKK) 

36-65 

11,260 

34  (18 

7,(HHI 

34  37 

6..5.V) 

34  .V8 

7,(HH) 

26 

38-25 

14,2(81 

37-99 

13,9(KI 

36-51 

9,250 

34  - 72 

7,050 

34  .VS 

7.040 

34  36 

6..VHI 

26 

38-31 

14,300 

38-02 

13. IKK) 

36-38 

9,230 

34  47 

6,7.80 

.34  (15 

7.  IIKI 

.34  34 

6.61H) 

27  

38-15 

14. 100 

38-04 

14,350 

36- 12 

8.7IK) 

34  4(1 

6,(KKI 

34  66 

7,230 

34  V5 

:.(HH) 

28  

38-13 

14.  1(81 

38-06 

13,730 

3.5-57 

6,. 5.50 

.34  61 

7.(HHI 

34  67 

7.2.VI 

34  :ui 

6,650 

29  

38-30 

14.. 550 

38-01 

13,880 

35-28 

7.330 

.34  (17 

7.175 

34  70 

7.:UH) 

34  35 

6.7(H) 

30 

38-40 

14,8(81 

38-03 

14,130 

35-36 

7.3(H) 

34  (18 

7.2(Hl 

34  45 

6,. 850 

34  51 

7..HH) 

31 

38-46 

15,(881 

37-91 

13.3.V) 

34  (19 

7,125 

34  60 

7.  *10 

Note.  (imig«  liKiglilit  lire  referrotl  to  ttuugo  at  Ki>o\vutin  Itivor  Hrolgiv 


86  V DEPARTMENT  OF  THE  INTERIOR 

6 GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  West  Branch,  Winnipeg  River  at 

North  Tunnel  Island  for  1914. 


(Drainage  area,  26,400  square  miles). 


D.tT. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

34-62 

7,260 

34-31 

6,870 

35-68 

9,660 

35-79 

9,300 

35-96 

9,790 

38-55 

15,725 

2 

34-65 

7,370 

34-25 

6,860 

35-65 

9,400 

35-84 

9,300 

36-00 

9,700 

38-72 

16,025 

3 

34-67 

7,370 

34-43 

7,150 

35-79 

9,400 

35-88 

9,320 

35-86 

9,670 

39-05 

16,225 

4 

34-48 

7,050 

34-51 

7,170 

35-80 

9,380 

35-90 

9,320 

35-86 

9,630 

39-07 

16,375 

5 

34-36 

6,740 

34-56 

7,150 

35-82 

9,410 

35-73 

9,000 

36-04 

9,600 

39-10 

16,450 

6 

34-45 

6,590 

34-41 

6,850 

35-84 

9,440 

35-70 

8,450 

36-15 

9,650 

39-06 

16,425 

7 

34-47 

6,950 

34-38 

6,750 

35-88 

9,480 

35-79 

9,200 

36-32 

9,980 

38-89 

16,400 

8 

34-51 

7,050 

34-30 

6,640 

35-74 

9,170 

35-82 

9,200 

36-40 

10,200 

38-99 

16,500 

9 

34-58 

7,260 

34-33 

6,460 

35-72 

8,940 

35-77 

9,200 

36-38 

9,890 

39-33 

16,925 

10 

34-65 

7,370 

34-50 

6,650 

35-90 

9,400 

35-64 

8,650 

36-23 

9,300 

39-48 

17,400 

11 

.34-47 

6,950 

34-55 

6,650 

35-96 

9,420 

35-64 

8,600 

36-22 

9,150 

39-48 

17,425 

12 

34-40 

6,840 

34-58 

6,650 

36-01 

9,520 

35-53 

8,560 

36-40 

10,144 

39-50 

17,425 

13 

34-52 

7,050 

34-59 

6,770 

36-03 

9,640 

35-50 

8,100 

36-47 

101300 

39-54 

17,500 

14 

.34-62 

7,260 

34-60 

6,850 

36-03 

9,570 

35-64 

8,360 

36-50 

10,278 

39-39 

17,275 

15 

34-63 

7,370 

34-43 

6,750 

35-82 

9,000 

35-77 

8,620 

36-52 

10,670 

39-35 

17,125 

16 

34-64 

7,. 370 

34-34 

6,550 

35-76 

8,880 

35-73 

8,420 

36-45 

10,289 

39-50 

17,100 

17 

34-58 

7,260 

34-49 

6,750 

35-92 

9,100 

35-58 

8,400 

36-21 

10, 125 

39-52 

16,900 

18 

34-35 

6,740 

34-53 

6,760 

35-98 

9,350 

35-61 

8,635 

36-31 

10,643 

39-55 

17,200 

19 

.34-24 

6,530 

34-58 

7,070 

35-98 

9,470 

35-55 

8,870 

36-47 

11,050 

39-68 

17,650 

20 

34-42 

6,840 

34-59 

7,170 

36-00 

9,470 

35-61 

9,280 

36-57 

11,500 

39-83 

17,900 

21 

34-48 

7,050 

34-69 

7,450 

36-00 

9,560 

35-83 

9,600 

36-79 

12,110 

39-73 

17,900 

22 

34-41 

6,560 

34-69 

7,470 

35-79 

9,180 

35-91 

9,760 

37-25 

12,580 

39-59 

18,100 

23 

34-35 

6,460 

34-81 

7,680 

35-72 

8,950 

35-83 

9,180 

37-33 

12,700 

39-79 

18,800 

24 

34-34 

6,460 

35-31 

8,780 

35-86 

9,200 

35-74 

9,220 

37-20 

12,600 

39-90 

19,150 

25 

34-19 

6,150 

35-44 

9,110 

35-92 

9,240 

35-72 

9,200 

37-30 

12,900 

40-02 

19-250 

26 

34-21 

6,180 

35-58 

9,440 

35-95 

9,350 

35-64 

9,170 

37-53 

13,440 

40-15 

19,325 

27 

34-45 

6,690 

35-73 

9,770 

35-95 

9,400 

35-65 

8,240 

37-87 

14,400 

40-13 

19,300 

28 

34-50 

6,820 

35-85 

9,990 

35-92 

9,400 

35-80 

9,510 

38-25 

15,493 

40-02 

19,050 

29 

34-53 

6,970 

35-78 

9,100 

35,87 

9,845 

38-48 

16,000 

39-98 

19,050 

30 

34-54 

7,050 

35-67 

8,940 

35-95 

9,780 

38-66 

16,168 

40-05 

19,150 

31 

34-55 

7,050 

35-77 

9.100 

38.66 

16,210 

July. 

August. 

September. 

October. 

November. 

December. 

1 

40-01 

18,700 

39-99 

18,650 

37-69 

12,850 

37-39 

12,450 

35-57 

8,850 

35-70 

9,050 

2 

39-85 

18,750 

39-76 

18,500 

37-65 

12,850 

37-38 

12,450 

35-49 

8,750 

35-75 

9,125 

3 

39-90 

18,800 

39-80 

18,550 

37-49 

12,850 

38-38 

12,400 

35-57 

8,800 

35-77 

9,200 

4 

39-90 

18,800 

39-95 

18,625 

37-41 

12,875 

37-23 

12,050 

35-55 

8,850 

35-77 

9,200 

5 

39-87 

18,800 

40-00 

18,640 

37-37 

12,750 

37-11 

12,000 

35-51 

8,800 

35-79 

9,190 

6 

39-86 

18,800 

39-91 

18,550 

37-32 

12,700 

37-21 

12,100 

35-52 

8,800 

35-73 

8,025 

7 

39-93 

18,900 

39-88 

18,525 

37-31 

12,675 

37-23 

12,150 

35-51 

8,775 

35-56 

8,205 

8 

40-07 

19,100 

39-88 

18,400 

37-32 

12,675 

37-23 

12,200 

35-42 

8,650 

35-64 

8,400 

9 

40-14 

19,250 

39-70 

18,250 

37-35 

12,750 

27-26 

12,250 

35-46 

8,725 

35-62 

8,425 

10 

40-12 

19,250 

39-60 

18,150 

37-41 

12,800 

37-33 

12,250 

35-63 

8,875 

35-61 

8,425 

11 

40-11 

19,200 

39-69 

18,100 

37-35 

12,775 

37-34 

12,150 

35-65 

8,975 

35-61 

8,400 

12 

40-00 

19,150 

39-71 

18,075 

37-36 

12,775 

37-16 

12,175 

35-67 

8,975 

35-68 

8,425 

13 

39-98 

19,150 

39-71 

18,000 

37-25 

12,525 

37-18 

12,175 

35-71 

8,975 

35-53 

7,900 

14 

40-14 

19,200 

39-68 

17,875 

37-24 

12,550 

37-22 

11,050 

35-73 

8,950 

35-51 

8,500 

15 

40-19 

19,400 

39-67 

17,825 

37-37 

12,750 

36-63 

9,850 

35-59 

8,650 

35-63 

8,925 

16 

40-23 

19,550 

39-53 

17,750 

37-42 

12,750 

36-40 

9,400 

35-53 

8,400 

35-64 

8,875 

17 

40-28 

19,600 

39  43 

17,800 

37-42 

12,725 

36-24 

9,050 

35-68 

8,425 

35-65 

8,850 

18 

40-30 

19,450 

39-55 

18,825 

37-42 

12,700 

36-02 

8,800 

35-70 

8,775 

35-60 

8,775 

19 

40-13 

19,520 

39-60 

17,925 

37-49 

12,700 

35-89 

8,900 

35-67 

9,025 

35-61 

8,750 

20 

40-07 

19,100 

39-62 

18,025 

37-45 

12,575 

36-03 

9,150 

35-69 

9,025 

35-49 

8,100 

21 

40-19 

19,050 

39-66 

18,075 

37-38 

12,425 

36-05 

9,225 

35-69 

9,000 

35-47 

8,350 

22 

40-22 

19,100 

39-67 

18, 100 

37-43 

12,375 

36-06 

9,175 

35-56 

8,850 

35-60 

8,926 

23 

40-24 

19,100 

39-44 

17,775 

37-47 

12,375 

36-01 

9,025 

35-49 

9,450 

35-60 

8,900 

24 

40-24 

19,100 

39-34 

17,625 

37-45 

12,375 

35-92 

8,925 

35-62 

9,550 

35-61 

8,875 

25 

40-13 

19,050 

39-43 

17,575 

37-48 

12,350 

35-73 

8,900 

35-68 

9,600 

35-55 

8,800 

26 

39-92 

19,000 

39-12 

15,500 

37-48 

12,325 

35-52 

9,025 

35-70 

9,650 

35-51 

8,675 

27 

39-88 

18,900 

38-64 

14,350 

37-23 

12,275 

35-69 

9,100 

35-71 

9,600 

35-42 

8,150 

28 

40-06 

19,200 

38-24 

13,750 

37-10 

12,300 

35-72 

9,100 

35-70 

9,400 

35-45 

8,300 

29 

40-10 

19,400 

38-09 

13,400 

37-28 

12,425 

.35-76 

9,100 

35-50 

9,300 

35-56 

8,825 

30  

31  

40-12 

40-12 

19,500 

19,4,50 

37-89 

.37-77 

13,200 

13,050 

37-31 

12,475 

35-86 

35-86 

9,050 

8,975 

35-51 

9,100 

35-63 

35-65 

8,850 

8,900 

Note. — Gauge  heights  are  referred  to  gauge  at  Keewatin  River  Bridge. 
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IVIoNTHLY  Discharge  of  West  Branch,  Winnipeg  River  at  North  Tunnel  Island 

for  the  year  1912. 

(Drainage  area  26,400  square  miles). 


Discharge  im  Second-Feet. 


Run-Off. 


January 

February 

March 

April 

May 

June 

July 

August 

September. . 

October 

November. . . 
December . . . 

The  year 


Month. 


Maximum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

4,290 

4,160 

4,250 

261,300 

4,720 

4,160 

4,410 

253,700 

4,720 

4,570 

4,650 

285,900 

5,190 

4,720 

4,930 

293,400 

5,690 

4,870 

5,290 

325,300 

5,190 

3,920 

4,360 

259,400 

4,040 

3,540 

3,870 

238,000 

4,645 

3,980 

4,350 

267,500 

5,190 

4,160 

4,690 

279, 100 

10,540 

5,190 

8,710 

535,600 

10,760 

7,680 

9,870 

587,300 

10,540 

9,880 

10,350 

636,400 

10,760 

3,540 

5,810 

4,222,900 

Monthly  Discharge  of  West  Branch,  Winnipeg  River  at  North  Tunnel  Island 

for  the  year  1913. 

(Drainage  area  26,400  square  miles). 


Month. 


January 

February 

March  

April 

May 

June 

July 

August 

September... 

October 

November. . . 
December 

The  year 


Discharge  in  Second-Feet. 

Run-Off. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

10,430 

10,100 

10,200 

627,200 

10,320 

5,690 

8,300 

461,000 

6,050 

5,190 

5,800 

356,600 

14,830 

5,190 

7,620 

453,400 

19,450 

15,050 

17,250 

1,060,700 

19,560 

18,100 

18,980 

1,129,400 

18,250 

11,600 

14,050 

863,900 

15,020 

13,350 

14,160 

870,700 

13,880 

6,550 

11,890 

707,500 

7,250 

6,050 

6,950 

427,300 

7,300 

6,200 

6,870 

408,800 

7,450 

6,000 

6,830 

420,000 

19,560 

5,190 

10,740 

7,786,500 

Monthly  Discharge  of  West  Branch,  Winnipeg  River  at  North  Tunnel  Island 

for  the  year  1914. 

(Drainage  area,  26,41K)  square  miles.) 


Month. 

DiscHAUaE  IN  Second-Feet. 

Hun-Off. 

Maximum. 

.Minimum. 

Mwin. 

Total 

in 

acrt‘-(«H>t . 

January 

February 

March  

7,370 
O.WtH) 
9,660 
9, 7tUt 
16,210 
19,325 
19,  (MH) 
1S,6.VI 
12,875 
12.4.V) 
9,6.V> 
9,2tH) 

6. 1.V) 
6,460 
8,S.S0 
8,  KH) 
9, 15t) 
15,725 
1S,71H) 
13,050 
12,275 
8,8tH) 
8,  4(H) 
7, 9(H) 

6,940 
7, 3(h) 
9,310 
9,010 
11,490 
17,570 
19,  UW 
17, *H) 
12,610 
10,470 
8,980 
8,650 

426.700 
408.8(H) 
5rJ,5(H) 
536.  KH) 
706.5(H) 
1,(M5..VH) 
1.176.2(H) 
1,063.  TtH) 
750,  4(H) 
m3,.S(H) 
5.34.4(H) 
Ml,  9(H) 

August 

Sepleiiiber 

( tctobor 

November 

Diu^omlior 

The  year 

19,  (KH) 

6,150 

11,570 

8.396.5(H) 
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6 GEORGE  V,  A.  1916 

COMBINED  DISCHARGE  OF  LAKE  OF  THE  WOODS  OUTLETS. 


Combined  Discharge  of  Winnipeg  River  below  Lake  of  the  Woods  Outlets 

for  1912. 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height 

Dis- 
charge . 

Gauge 

Height 

Dis- 

charge 

Gauge 

Height 

Dis- 

charge 

Gauge 

Height 

Dis- 

charge 

Gauge 

Height 

Dis- 

charge 

Gauge 

Height 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet, 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

5,246 

5,532 

6,267 

6,020 

6,455 

6,466 

2 

5,592 

5,485 

6,252 

6,189 

6,611 

5,478 

3 

5,726 

5,698 

5,767 

6,296 

6,571 

4,978 

4 

5,698 

5,171 

6,074 

6,289 

5,956 

5i942 

5 

5,533 

5,574 

6,066 

6,287 

6,754 

6,282 

6 

5,363 

5,656 

6,019 

6,305 

6,422 

6,137 

7 

5,275 

5,722 

6,097 

6,106 

6,670 

5,568 

8 

5,637 

5,744 

6,070 

6,120 

6,804 

5,121 

9 

5^855 

5,748 

6,109 

6,291 

6,833 

4,962 

10 

5,816 

5, 717 

5,731 

6,194 

6,843 

4,761 

11  

5,812 

5,219 

5,920 

6,321 

6,878 

4,831 

12 

5,787 

5,481 

6,212 

6,330 

6,382 

4,913 

13 

5,760 

5,750 

6,129 

6,382 

6,640 

5,507 

14  

5,301 

5,702 

6,136 

5,722 

7,006 

5,584 

15 

5,431 

5,793 

6,152 

6,090 

7,045 

5,603 

16 

5,633 

5,856 

6,085 

6,286 

6,968 

5,603 

17  

5,576 

5,978 

5,619 

6,396 

6,716 

5,516 

18 

5' 690 

5,458 

5,985 

6,315 

6,747 

5i710 

19 

5,647 

5,830 

6,180 

6,338 

5,980 

5,842 

20 

5,551 

6,083 

6,184 

6,373 

6,280 

5,853 

21 

5,153 

6,121 

6,137 

5,851 

6,548 

5,826 

22 

5,422 

5,945 

6,088 

6,089 

6,568 

5,565 

23 

5,612 

6,238 

5,883 

6,438 

6,635 

4,975 

24 

5,618 

6,102 

5,646 

6,496 

6,527 

5,015 

25 

5,551 

5,596 

6,001 

6,495 

6,370 

5,274 

26  

5,703 

5,954 

6,161 

6,557 

5,806 

5,296 

27 

5,684 

6,275 

5,809 

6^649 

5,783 

5,306 

28 

5,266 

6,321 

6,131 

6,006 

6,345 

5,238 

29  

5,272 

6,261 

6,140 

6,314 

6,035 

5,197 

30 

5,522 

5,847 

6;  607 

6,330 

4,674 

31 

5,531 

5.464 

6.174 

July. 

August. 

September. 

October. 

November. 

December. 

1 

4,475 

5,262 

4,756 

5,825 

11,675 

11,034 

2 

4,436 

5,208 

5,299 

5,904 

11,782 

10,881 

3 

4,959 

5,287 

5,804 

5,901 

10, 657 

11,397 

4 

4,893 

4,726 

5,723 

6,899 

11,154 

11,378 

5 

4,956 

5,114 

5,804 

8,102 

11,669 

11,385 

6 

5,025 

5,401 

5,207 

7,461 

11,674 

11,411 

7 

4,591 

5,454 

5,283 

8,647 

11,550 

11,416 

8 

4,665 

5,021 

4,955 

9,240 

9,996 

11,228 

9 

4,555 

5,518 

5,136 

9,239 

9,761 

11,375 

10 

5,061 

5,521 

5,283 

9,574 

• 

8,552 

11,752 

11 

5,002 

5,018 

5,470 

9,746 

8,648 

11,848 

12 

5,106 

5,300 

5,466 

9,773 

9,467 

11,856 

13 

5,017 

5,523 

5,550 

8,883 

10,670 

11,831 

14 

4,580 

5,602 

5,577 

9,444 

11,122 

11,796 

15 

4,562 

5,664 

5,330 

9,881 

11,208 

11,429 

16 

5,111 

5,665 

5,451 

10,197 

11,117 

11,648 

17 

4,969 

5,673 

5,481 

10,744 

10,452 

11,808 

18 

5,122 

5,106 

5^285 

11,086 

10,787 

11,842 

19 

4,904 

5,138 

5,205 

11,308 

11,233 

11,846 

20 

4,875 

5,599 

5,289 

10,321 

11,043 

11,851 

21 

4,425 

5,747 

5,351 

10,618 

1 1 , 258 

11,861 

22 

4|605 

5,752 

5A69 

10,776 

11,398 

11,232 

23 

4,907 

5,815 

5,361 

11,747 

11,618 

11,250 

24 

5^111 

5,890 

5,525 

11,628 

10,822 

11,543 

25 

5^097 

5,230 

5,660 

11,605 

11,175 

11,193 

26 

5,072 

5,314 

5,753 

11,294 

1 1 , 620 

11,558 

27 

5, 197 

5,276 

5,695 

10,412 

11,840 

11,687 

28 

4[672 

5,554 

5,828 

10,771 

12,010 

11,709 

29 

4,970 

5,815 

11,218 

11,960 

11,068 

30 

5,079 

5,677 

5!  660 

ll'496 

11,795 

11,437 

31 

4,980 

5,431 

11,660 

11,594 
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Combined  Discharge  of  Winnipeg  River  below  Lake  of  the  Woods  Outlets 

for  1913. 


[Drainage  area,  26,400  square  miles.] 


Day. 

January. 

Februarj-. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height 

charge . 

Height 

charge 

Height 

charge . 

Height 

charge. 

Height 

charge. 

Height 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

11,553 

11,708 

6,981 

6,686 

16,325 

19,605 

2 

11,584 

11,547 

6,978 

6,616 

16,422 

19, 719 

3 

11,739 

11,475 

7,208 

6,204 

16,646 

20,474 

4 

11,819 

11,482 

7,410 

6,039 

15,798 

20,531 

11,344 

11,403 

7,306 

6,044 

16,000 

20,701 

6 

11,535 

11,394 

7,279 

5,847 

16,710 

20,872 

7 

11,837 

11,358 

7,236 

6;  119 

16,968 

20,709 

8 

11,716 

11,244 

7,147 

6,410 

16,944 

19,937 

9 

11,802 

10,751 

6,632 

6,738 

17,070 

19,863 

10 

11,584 

10,742 

6,388 

6,450 

17,180 

20,579 

11 

11,605 

10,739 

7,178 

6,200 

16,277 

20,703 

12 

11,166 

10,621 

7,269 

6,184 

16,376 

20,444 

13 

11,336 

10,446 

7,306 

5,898 

17,599 

20,349 

14 

11,586 

10,298 

7,347 

5, 915 

18,347 

20,118 

15 

11,461 

10, 152 

7,353 

6^075 

19,238 

19,647 

16 

11,565 

9,361 

6,625 

6,456 

19,579 

19,570 

17 

11,617 

9,258 

6,484 

6,866 

19! 697 

20,273 

18 

11,637 

9,045 

7,182 

7,106 

19!050 

20,582 

19 

11,172 

8,747 

7,176 

7,205 

18,978 

20,582 

20 

11,473 

8,340 

7,343 

6,432 

19! 252 

20,561 

21 

11,659 

8,043 

7,350 

6,654 

19,720 

20,451 

22 

11,707 

7,664 

7,404 

9,237 

20,128 

19,685 

23 

11,733 

6,948 

6,575 

10, 938 

20,806 

19,674 

24 

11,693 

6,848 

6,486 

12^702 

19! 503 

19,927 

25 

11,640 

7,138 

7,072 

14,132 

19,223 

20,136 

26 

11,225 

7,250 

6,955 

14,827 

19,232 

20.042 

27 

11,358 

7,081 

7,002 

14,186 

19,469 

19,850 

28 

11,588 

6,895 

6,915 

14,542 

19!880 

19,768 

29 

11,489 

6,905 

15,705 

20,223 

18,882 

30 

11,508 

6,090 

16! 023 

20!383 

18,837 

31 

11.583 

6.101 

20!443 

[Drainage  area,  26,400  square  miles.) 


July. 


1. 

2. 

3. 

4. 

5. 


18,674 

18,786 

19,476 

19,604 

18,570 


6 

7 

8 
9 

10 


17,704 

17,142 

16,964 

15,596 

13,871 


11 

12 

13 

14 

15 


13,341 

13,338 

12,652 

13,224 

13,096 


16 

17 

18 

19 

20 


13,194 

13,224 

13,246 

12,931 

12,237 


21  ... 
22  . . 

23  . . . . 

24  . , 

25  . 


12,267 

12,519 

12,715 

14,119 

15,001 


26 

27 

28 

29 

30 

31 


15,201 

14,751 

14,960 

15,487 

15,720 

15,831 


August . 


15,875 

15,734 

14,921 

14,867 

14,664 

14,923 

14,981 

15,170 

15,150 

14,665 

14,7m 

14,955 

14,997 

14,9.52 

15,212 

15,267 

14.8.50 

14.5.50 
14,668 
14,648 

14,731 
. . I5,(NI9 

14,951 
14,681 
14,593 

14,655 

15.0. 58 
14,426 

14..  582 
14.8;i2 
14,017 


September. 

October. 

November. 

December. 

14,555 

8,4t>7 

8,447 

8,287 

14,380 

8,562 

7,317 

8.682 

14,140 

8,552 

7,612 

8.857 

14,206 

8.437 

8,217 

8.842 

14,244 

6.977 

8,332 

8.477 

13,986 

7,997 

8,392 

8.087 

13,842 

8,217 

8,422 

6.827 

13,643 

8.442 

8,147 

7,327 

13,848 

8.347 

7,087 

7,792 

13,874 

8,542 

7,337 

. 

7,962 

13,988 

8,342 

8,317 

8.057 

13,928 

7,. 592 

8,337 

8.277 

13,959 

8,027 

8,302 

8, 122 

13,725 

8,352 

8, 202 

7,112 

13,699 

8,322 

8, 142 

7.1.87 

13,908 

8,352 

6,997 

7.657 

13,934 

8,342 

7,692 

8.1V82 

14,021 

8,497 

8,112 

8,407 

14,264 

7,272 

8,287 

8.127 

13,811 

7,212 

8,612 

8.237 

12,207 

8,337 

8,257 

7,632 

13,440 

8,147 

8,482 

7,692 

11,430 

8,277 

7,422 

8,232 

10,609 

8,347 

7,777 

8.4.82 

10,576 

8,427 

8,432 

7,572 

10,551 

7,547 

8,582 

7,953 

10,074 

7,752 

8,627 

S.457 

7,260 

8,417 

8.627 

7,652 

8,421 

8,552 

8,702 

7,9Vi 

8,.V»2 

8,5841 

7,592 

8.642 

• 

8,482  1 

8.797 
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Combined  Discharge  of  Winnipeg  River  below  Lake  of  the  Woods  Outlets 

for  1914. 


[Drainage  Area,  26,400  square  miles.] 


January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge. 

Height. 

charge.. 

Height. 

charge 

Height. 

charge 

Height. 

charge. 

Height. 

charge. 

Feet 

Sec. -ft. 

Feet 

Sec. -ft. 

Feet 

Sec.-ft . 

Feet 

Sec.-ft 

Feet 

Sec.-ft. 

Feet 

Sec.-ft. 

1 

8,692 

7,817 

10,602 

10,017 

10,463 

16,594 

2 

8,792 

7,747 

10,607 

10,042 

10,363 

16,944 

3 

8,767 

8,112 

10 1547 

10,097 

IOI323 

17, 149 

4 

7,987 

8,157 

IOI497 

10,127 

10 1278 

17,262 

5 

7,667 

8,182 

10,542 

9,737 

10,273 

17|394 

6 

7,8.32 

7,857 

10,542 

9,242 

10,493 

17,334 

7 

7,792 

7,812 

10,622 

10,057 

10,828 

17’039 

8 

8,277 

7,417 

9 1982 

10,032 

11,008 

17,379 

9 

8,6.57 

7,507 

10, 172 

9,967 

10,743 

17^821 

10 

8,752 

7,727 

10l657 

9 1352 

9,948 

18,304 

11 

8,032 

7,752 

10,682 

9,372 

10,070 

18,356 

12 

8,172 

7,737 

IOI752 

9,297 

11,109 

18,371 

13 

8,567 

7,842 

10l822 

si  852 

11,260 

18,481 

14 

8,647 

7,897 

IOI707 

9,087 

1 1 1 223 

17,959 

15 

8,687 

7,712 

9,702 

9,512 

11,365 

isioii 

16 

8,417 

7,. 547 

9,712 

9,342 

11,209 

17,979 

17 

8,172 

7,752 

10 1282 

9I337 

10,760 

17^782 

18 

7,557 

7,717 

10 1482 

9l607 

III403 

18,094 

19 

7,327 

8,082 

10,362 

9,557 

11,925 

18^551 

20 

7,737 

8,207 

IOI597 

IOI217 

12,370 

18,792 

21 

7,997 

8,467 

10,597 

10,457 

13,005 

18,576 

22 

7,532 

8,472 

9,982 

10,447 

13,480 

19,044 

23 

7,407 

8,732 

10 1 037 

9,872 

13,625 

19^867 

24 

7,467 

9,777 

IOI277 

9 1907 

I3I235 

20. 166 

25 

7,077 

10,047 

10 1 222 

9 1887 

13,555 

20,259 

26 

7,147 

10,332 

10,232 

9,812 

14,345 

20,352 

27 

7,657 

10,657 

10l267 

8,927 

15,300 

20,302 

28 

7,787 

11,172 

IOI217 

10,222 

16,363 

19,737 

29 

7,967 

9l812 

10,537 

16,880 

IQ  786 

30 

8,077 

9,662 

10,462 

17,078 

19,891 

31 

8,077 

9,812 

16.875 

1 

2 

3 

4 

5 

6 
7, 
8 
9 

10 

11 

12 

13 

14 

15 

16 
17, 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


ily. 

August. 

19,421 

19,419 

19,482 

19,201 

19,541 

19,317 

19,582 

19,591 

19,619 

19,625 

19,584 

19,545 

19,671 

19,280 

20,059 

19,994 

19,159 

18,943 

18,897 

20,229 

20,019 

18,860 

19,834 

18,836 

19,881 

18,765 

19,939 

18,633 

20,149 

18,583 

20,311 

18,4,57 

20,371 

18,567 

20,476 

18,612 

19,944 

18,917 

20,019 

19,272 

19,811 

19,332 

19.866 

19,112 

19,859 

18,497 

19,857 

18,887 

19,794 

18,917 

19,694 

16,592 

19,644 

15,590 

19,9.59 

14,972 

20,171 

14,127 

20,286 

13,877 

20,218 

13,777 

September. 


13,842 

13,562 

13,562 

13,577 

13,742 

13,367 

13,617 

13,857 

13,732 

13,892 

13,497 

13,667 

13,181 

13,732 

13,742 

13.903 
13,667 
13,864 
13,565 
13,215 

13,329 

13,492 

13,253 

13,475 

13,242 

13,138 

12.903 
13,187 
13,322 
13,377 


October. 


13.324 

13.325 
13,313 
12,658 
13,092 

13,397 

13,447 

13,517 

13,557 

13,612 

12,850 

12,822 

13,179 

12,386 

11,115 

10,671 

10,333 

9,487 

9,866 

10,421 

10,260 

10,436 

9,752 

9,581 

9,521 

9,707 
9,817 
9,795 
10, 126 
10,091 
9,852 


November. 


9,506 

9,626 

9,736 

9,795 

9,739 

9,751 

9,735 

9,361 

9,476 

9,864 

9,937 

9,950 

9,935 

9,917 

9,306 

9,343 

9,445 

9,824 

10,065 

10,065 

9,989 

9,601 

10,402 

10,520 

10,708 

10,604 

10,601 

10,362 

9,980 

10,015 


December. 


10,015 

10,131 

10,210 

10,179 

10,081 

8,739 

9,150 

9,413 

9,444 

9,554 

9,433 

9,441 

8,687 

9,605 

10,049 

10,115 

9,944 

9,844 

9,825 

8,926 

9,573 

10,056 

10,141 

10.029 
9,689 

9,604 

8,973 

9,428 

10.030 
10,081 
10,000 
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Monthly  Discharge  of  Winnipeg  River  at  Outlets  of  the  Lake  of  the  Woods, 

for  the  years  1912-14. 


Month. 

Disch.\rge  in-  Second-feet. 

Run-Off. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

1912. 

January 

5,So3 

5, 153 

5,555 

0-210 

0-242 

341,600 

February 

6,321 

5,171 

5,795 

0-220 

0-229 

333,300 

March, 

6,267 

5,464 

6,010 

0-228 

0-263 

369,500 

April 

6,649 

5,722 

6,270 

0-237 

0-264 

373,100 

May 

7,045 

5,783 

6,505 

0-246 

0-284 

400,000 

June 

6,466 

4,674 

5,435 

0-206 

0-230 

323,400 

July 

5,197 

4,425 

4,870 

0-184 

0-212 

299,400 

August I 

5,890 

4,726 

5,430 

0-206 

0-238 

333,900 

September 

5,828 

4, 756 

5,425 

0-205 

0-229 

322,800 

October 

11,747 

5,825 

9,720 

0-368 

0-424 

597,700 

November 

12,010 

8,552 

10,990 

0-416 

0-464 

654,000 

December 

11,861 

10,881 

11,520 

0-436 

0-503 

708,300 

The  year 

12,010 

4,425 

6,960 

0-263 

3-582 

5,057,000 

1913. 

January 

11,837 

11,166 

11,560 

0-438 

0-505 

710,800 

February 

11,708 

6,848 

9,570 

0-363 

0-378 

531,500 

March 

7,410 

6,090 

6,990 

0-265 

0-306 

429,800 

April 

16,023 

5,847 

8,550 

0-324 

0-362 

508,800 

May 

20,806 

15,798 

18,370 

0-6% 

0-802 

1,129,500 

June 

20,782 

18,837 

20,100 

0-761 

0-849 

1,196,000 

July 

19,694 

12,237 

15,020 

0-569 

0-656 

923,500 

August  

15,875 

14,017 

14,880 

0-563 

0-649 

914,900 

September 

14,555 

7,260 

13,100 

0-496 

0-553 

779,500 

October 

8,580 

7,212 

8,180 

0-310 

0-357 

503,000 

November 

8,702 

7,087 

8,090 

0-306 

0-341 

481,400 

December 

8,857 

7,112 

8,050 

0-305 

0-352 

495,000 

The  year 

20,806 

5,847 

11,870 

0-449 

6-110 

8,603,700 

1914. 

January 

8,792 

7,077 

8,020 

0-304 

0-351 

493,100 

February 

11,172 

7,417 

8,360 

0-317 

0-330 

464,300 

March 

10,822 

9,662 

10,320 

0-391 

0-451 

634,500 

April 

10,537 

k852 

9,780 

0-370 

0-413 

582,000 

May 

17,078 

9,948 

12,300 

0-466 

0-537 

756,300 

June 

20,352 

16,594 

18,450 

0-699 

0-780 

1,097,900 

July 

20,476 

19,421 

19,910 

0-754 

0-869 

1,224,200 

August 

19,625 

13,777 

18,200 

0-689 

0-794 

1,119,100 

September 

13,903 

12,903 

13,520 

0-512 

0-571 

804,500 

October 

13,612 

9,487 

11,460 

0-434 

0-500 

704,600 

November 

10,708 

9,306 

9,900 

0-375 

0-418 

589,100 

December 

10,210 

8,687 

9,850 

0-373 

0-430 

605,700 

The  year 

20,476 

7,077 

12,510 

0-474 

6-444 

9,075,300 

WINNIPEd  RIVER  AND  TRIBUTARIES. 

Winnipeg  River.  —The  Winnipeg  river  is  one  of  the  most  important  in  the 
province  of  Manitoha,  forming  the  source  of  a power  sujiply  for  the  city  of 
Winnip(‘g.  It  joins  lake  of  the  Woods  to  lake  Winnipeg,  tlowing  in  a westerly 
direction  from  the  former  to  the  latter.  The  drainage  area  of  this  river  is 
511,500  8(iuar(‘  miles  above  the  mouth.  The  basin  has  all  the  eharaett'risties  of 
of  th(‘  Laurentian  formation,  la'ing  dotted  with  lakt's,  i)t)iuls,  and  muskegs.  A 
considerable  jxirtion  of  the  basin  is  composed  of  lake  areas,  the  size  of  whielj 
range  b(4w(‘(*n  a f(>w  s(iuare  miles  up  to  1,500  miles,  the  latti'r  being  the  size  of 
thelak(“  of  the  Woods.  Tlu‘  country  draimal  is  rough  and  mort'  or  le.ss  timbered. 
The  upixT  part  of  the  arc‘a  has  lxx*n  lumbered  to  a considerable  extiml,  ami  still 
alTords  a (i(*ld  for  such  industry. 
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Assiniboine  River,  Headingly.  Meter  section  at  Bridge. 


Souris  River,  Wawanesa.  Meter  section  at  Bridge. 
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The  river  itself  is  of  considerable  proportions,  and  is  in  the  nature  of  lake- 
like expanses  which  are  joined  by  short  stretches  of  swift  water  or  falls.  On 
account  of  these  features,  splendid  opportunity  is  offered  for  the  development  of 
water-power.  At  the  present  time  advantage  has  been  taken  of  these  possi- 
bilities in  two  cases,  and  developments  are  to  be  found  at  Point  du  Bois,  where 
the  city  of  Winnipeg  has  a plant,  and  on  the  Pinawa  channel,  where  the  Winnipeg 
Street  Railway  plant  is  in  operation.  A number  of  other  sites  are  capable  of 
economic  development,  and  it  has  been  estimated  that  a total  output  of  approx- 
imately 400,000  h.-p.  is  available  from  this  river  within  the  pro\dnce  of  ^Manitoba. 

In  consequence  of  the  importance  of  this  river,  a number  of  stations  at 
which  records  of  discharge  have  been  obtained  have  been  established.  They 
are  as  follows: — 

1.  — The  Dalles.^ 

2.  — Throat  Rapids.^ 

3.  — Minaki. 

4.  — Whitedog  Rapids. 

5.  — Slave  Falls. 

6.  — Otter  Falls. 

7.  — Pinawa  Channel. 

8.  — Grand  du  Bonnet  Falls. 


At  some  of  these  points,  continuous  discharges  are  not  available,  the  records 
being  confined  to  a few  isolated  meterings. 

Tributaries. — The  tributaries  of  the  Winnipeg  river  are,  with  one  exception, 
of  minor  importance,  having  for  the  most  part  small  drainage  areas.  The 
exception  is,  however,  of  the  greatest  importance,  as  nearly  one-half  of  the  total 
drainage  area  above  the  junction  is  tributary  to  it.  This  river  is  the  English, 
which  enters  the  Winnipeg  from  the  north,  just  within  the  province  of  Ontario. 
The  other  tributaries  of  the  Winnipeg  river  are:  the  Whiteshell  river,  which 
joins  the  main  river  in  the  lake-like  expanse  known  as  Jessie  lake;  the  White- 
mouth,  which  enters  just  below  the  Seven  Sisters  rapids;  and  the  Bird  river, 
which  flows  into  Lac  du  Bonnet. 

Of  these  tributaries  the  Whitemouth  is  the  only  one  for  which  daily  records 
of  discharge  are  available. 

Winnipeg  River  At  Minaki. 


History. — This  station,  established  by  C.  O.  Allen  on  September  23,  1913, 
was  necessitated  by  the  study  of  the  early  gauging  records  in  the  vicinity  of  the 
Lake  of  the  Woods  outlets. 

Location  of  Section. — The  section  is  located  on  the  ilown-stream  side  of  the 
Grand  Trunk  Pacific  Railway  bridge,  three-quarters  of  a mile  east  of  the  Minaki 
station  and  one-quart(‘r  of  a mile  (lownstream  from  the  Holst  Point  hotel.  The 
initial  point  is  marked  by  three  sj)ikes  driven  in  the  guard  rail  at  the  west  end 
of  the  l)ridge  on  the  downstream  side. 

Records  available. — Daily  gaug(‘  records,  for  whieli  tin*  station  was  jiriinarily 
established,  are  availal)l(*  since*  S<*ptember  24,  1913.  1 nt(*nnit tt*nt  nn*te*rings  in 

conn(*(*tion  with  the  study  of  tin*  upper  river  have  b(*en  made  at  the  section, 
but,  on  account  of  tin*  physical  conditions  at  tin*  station,  no  atti'inpt  has  been 
made*  to  construct  a discharge  curve*. 

Drainage  area. — Tin*  drainage*  ar<*a  above*  Minaki  is  27,000  sejuare  inih*s. 

(ianye. — A ve*rtie‘al  staff  gauge*,  0 fe*e*t  le»ng,  is  faste*neel  tee  a plank  whie'h  is 
spike'el  te)  the*  ice*  bre*ake*r  at  t he*  e*ast  e*nel  e>f  the*  brielge*,  anel  is  30  fe*e*t  ele)wnstrcam 
fre)in  the*  se*e*tie>n.  It  is  re'fe'rre'el  te>  thre*e*  be*ne'h-marks  se*t  te>  W.  I’.  S.  el.'ituin. 

' Soo  ' MiNL'ollumxiuH  M><ti<rini[H. ' 
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Channel. — It  is  straight  for  50  feet  above  the  station  and  1,000  feet  below. 
The  channel  is  divided  by  a pier  of  the  bridge  which  stands  in  the  river  about 
65  feet  from  the  east  shore.  The  stream  is  moderately  swift,  but  the  bed  of 
the  stream  is  not  liable  to  shift.  It  is  confined  to  the  two  channels  under  all 
stages. 

Discharge  lyieasurements. — They  are  made  from  the  bridge  deck,  the  inter- 
vals being  marked  on  the  guard  rail. 

Accuracy. — The  channel  forms  a connecting  link  or  strait  between  two 
lake-like  expanses;  on  this  account  the  discharge  does  not  always  bear  the 
same  relation  to  gauge  heights,  the  ponding  effect  below  being  noticeable.  A 
discharge  curve  for  the  station  has  not  been  constructed. 

Discharge  Measurements  of  Winnipeg  River  at  G.T.R.  Bridge,  IMinaki, 

1912-13. 


Date. 

Hydrographer. 

Meter 

No. 

VVioth. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

June  15 

1374 

349 

9,456 

0-50 

4,740 

1913. 

Sept . 23 

C.  O.  .\llen 

1435 

363 

9,414 

1-40 

33-99 

13,180 

“ 25 

1435 

363 

9,368 

1-38 

33-88 

12,927 

Nov.  27 

U 

1375 

357 

8,947 

1-02 

32-26 

9,126 

“ 28 

1375 

357 

8,836 

1-02 

32-27 

9,012 

Winnipeg  River — Whitedog  Falls,  North  and  South  Channels. 

History. — The  meter  section  on  the  south  channel  at  Whitedog  was  estab- 
lished on  May  18,  1914,  by  S.  C.  O’Grady,  and  on  the  north  channel  on  May 
23,  1914,  since  which  date  it  has  been  in  operation. 

Location  of  Section. — The  section  on  the  south  channel  is  located  about  150 
feet  above  the  second  falls,  reached  from  the  portage  at  the  Hudson’s  Bay 
store.  The  initial  point  is  marked  by  a nail  driven  in  a blazed  tree  on  the  north 
side  of  the  river,  about  150  feet  above  the  second  falls. 

The  section  on  the  north  channel  is  50  feet  above  the  head  of  the  first  falls. 
The  initial  point  is  a white  arrow  painted  on  the  solid  rock  on  the  right  bank 
of  the  channel.  The  discharge  measurements  are  referred  to  the  gauge  at 
Minaki. 

Records  available. — The  discharge  measurements  were  taken  since  the 
establishment  of  the  stations  and  are  referred  to  the  gauge  at  Minaki,  which 
has  been  operated  since  September  24,  1913.  Daily  discharge  records  are  avail- 
able since  that  date.  The  discharges  of  these  stations  must  be  combined  to 
give  the  total  discharge  of  the  Winnipeg  river  at  that  point. 

Drainage  area. — The  drainage  area  above  these  sections  is  27,500  square 
miles. 

Gauge. — The  gauge  on  the  south  channel  is  a vertical  staff  gauge,  bolted 
to  the  rock  on  the  left  bank,  30  feet  above  the  section;  it  reads  direct. 

On  the  north  channel  a vertical  staff  gauge  is  bolted  to  the  rock  on  the  right 
bank,  40  feet  above  the  section;  it  also  reads  direct. 

Owdng  to  the  absence  of  a gauge  reader  aA  these  sections,  all  meterings  are 
referred  to  the  gauge  at  Minaki,  which  has  been  read  daily  since  September, 
1913. 
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Channel. — The  south  channel  is  approximately  400  feet  wide,  and  is  com- 
posed of  rock  and  not  subject  to  shifting,  the  control  for  the  section  being  the 
crest  of  the  falls,  150  feet  below.  The  banks  are  high  enough  to  ensure  that 
under  flood  conditions  no  overflow  will  occur.  The  channel  is  straight  and 
free  from  eddies  under  nearly  all  conditions. 

The  north  channel  is  much  narrower.  It  is  also  composed  of  clay  and 
solid  rock  and  free  from  likelihood  of  shifting,  the  control  being  only  50  feet 
below.  The  channel  is  straight  both  above  and  below  the  section  for  a sufficient 
distance  to  ensure  freedom  from  eddies. 

Discharge  Measurements. — Sufficient  meterings  have  been  made  to  deflne 
the  discharge  curve  over  a range  of  2.5  feet,  forty-one  in  all  being  taken  at  the 
north  channel,  and  twenty-nine  at  the  south  channel.  They  are  made  in  the 
first  case  from  a boat,  and  in  the  north  channel  by  means  of  a cable  carrier. 

Accuracy. — The  discharge  curve  is  well  defined  between  gauge  heights 
1,033  and  1,036  W.P.S.  datum;  above  and  below  those  heights  the  curve  is 
only  fairly  well  defined. 


Discharge  Measurements  of  Winnipeg  River  at  Whitedog,  North  Channel, 

1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec  .-ft. 

May  23 

S.  C.  O’Grady 

1462 

41 

234 

215 

33-56 

504 

“ 23 

(( 

1462 

41 

2.34 

2-12 

33-56 

495 

July  7 

T.  J.  Moore 

1196 

41 

293 

3-51 

35-56 

1,028 

“ 7 

“ 

1196 

41 

293 

3-47 

35-56 

1,018 

Aug.  26 

C.  C.  Galloway 

1196 

40 

295 

316 

34-96 

929 

“ 27 

** 

1196 

40 

292 

300 

34-90 

880 

“ 27 

U 

1196 

40 

292 

304 

34-90 

889 

“ 28 

S.  C.  O’Grady 

1196 

40 

289 

2-84 

34-82 

819 

“ 28 

** 

1196 

40 

289 

2-81 

34-82 

812 

“ 29 

U 

1196 

40 

285 

2-94 

.34-70 

836 

“ 30 

u 

1196 

40 

278 

2-85 

34-61 

794 

Sept . 1 

« 

1196 

40 

269 

2-72 

34-46 

733 

“ 1 

i< 

1196 

40 

269 

2-84 

34-46 

761 

“ 2 

u 

1196 

40 

262 

2-65 

34-41 

695 

Oct.  12 

u 

1196 

40 

252 

2-35 

34-11 

594 

“ 14 

u 

1196 

41 

259 

2-44 

33-96 

631 

“ 15 

44 

1196 

41 

255 

2-37 

33-97 

602 

“ 15 

44 

1196 

41 

255 

2-39 

33-97 

609 

“ 16 

44 

1196 

41 

253 

2-40 

33-84 

607 

“ 16 

44 

1196 

41 

253 

2-40 

33-84 

607 

“ 17 

44 

1196 

41 

246 

2*22 

33-74 

546 

“ 17 

44 

1196 

41 

246 

2*22 

33-74 

552 

“ 18 

44 

1196 

41 

247 

212 

33-63 

524 

“ 18 

14 

1196 

41 

247 

2-15 

33  63 

530 

“ 19 

44 

1196 

41 

239 

218 

33-50 

521 

“ 19 

44 

1196 

41 

239 

219 

33-50 

524 

“ 20 

44 

1196 

41 

235 

206 

33-46 

481 

“ 20 

** 

1196 

41 

235 

2-07 

33-46 

. 486 

“ 21 

44 

1196 

41 

233 

1-99 

33-38 

462 

“ 21 

44 

1196 

41 

233 

1-99 

33  38 

464 

“ 22 

C.  C.  Galloway 

1196 

41 

231 

1-97 

33  33 

4.S4 

“ 22 

1196 

41 

231 

1-98 

33-33 

4.56 

“ 23 

S.  C.  tl’Grady 

1196 

41 

228 

1-92 

33-29 

4.39 

“ 23 

44 

1196 

41 

228 

1 88 

33-29 

428 

25 

44 

1196 

41 

223 

1-90 

33  19 

424 

“ 25 

44 

1196 

41 

223 

1-90 

33-19 

423 

“ 26 

“ 

1196 

41 

221 

1-86 

33  13 

410 

“ 26 

44 

1196 

41 

221 

1-85 

33  13 

408 

“ 27 

44 

1196 

41 

219 

1-71 

33-06 

373 

“ 28 

44 

1 196 

38 

218 

1-70 

33-m 

369 

28 

44 

1196 

38 

218 

1-70 

33  m 

SM 

Ndtk. — CmiKi'  IkmkIiIn  ut  .Miimki  ctiiployetl. 
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6 GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Whitedog,  North 

Channel,  for  1913. 

[Drainage  area  27,500  square  miles.] 


Day. 

July. 

August. 

September. 

October. 

November. 

December. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge. 

Height. 

charge 

Height . 

charge. 

Height . 

charge . 

Height . 

charge . 

Height . 

charge. 

Feet 

Sec.-ft. 

Feet 

Sec.-ft. 

Feet 

Sec.-ft . 

Feet 

Sec.-ft. 

1 

33-14 

397 

32-22 

181 

32-22 

181 

9 

33-09 

385 

32-22 

181 

32-27 

192 

S 

32-99 

360 

32-22 

181 

32-32 

204 

4 

32-84 

324 

32-12 

158 

32-22 

181 

Fi  

32-79 

312 

32-22 

181 

32-27 

192 

B 

32-79 

312 

32-22 

181 

32-22 

181 

7 

32-67 

284 

32-32 

204 

32-27 

192 

k 

32-52 

249 

32-32 

204 

32-32 

204 

9 

32-62 

272 

32-22 

181 

32-22 

181 

in  

32-52 

249 

32-12 

158 

32-27 

192 

11  

32-52 

249 

32-22 

181 

32-32 

204 

19!  

32-52 

249 

32-32 

204 

32-32 

204 

1^  

32-57 

261 

32-32 

204 

32-32 

204 

1 i 

32  42 

226 

32-22 

181 

32-32 

204 

32  37 

215 

32-22 

181 

32-27 

192 

IB 

32-32 

204 

32-22 

181 

32-22 

181 

17 

32-27 

192 

32-22 

181 

32-22 

181 

IS  ... 

32  22 

181 

32-32 

204 

32-32 

204 

IQ 

32-37 

215 

32-22 

181 

32-22 

181 

90 

32-22 

181 

32-27 

192 

32-27 

192 

91 

32-22 

181 

32-22 

181 

32-22 

181 

99  ... 

32-22 

181 

32-17 

169 

32-22 

181 

9.9 

32-22 

181 

32-22 

181 

32-22 

181 

94  

33-64 

529 

32-22 

181 

32-27 

192 

32-22 

181 

25  

33-54 

502 

32-22 

181 

32-22 

181 

32-22 

181 

26  

33-59 

515 

32-22 

181 

32-27 

192 

32-22 

181 

27  

33-49 

488 

32-17 

169 

32-22 

181 

32-17 

169 

9k  ... 

33-44 

475 

32-22 

181 

32-22 

181 

32-22 

181 

29  

33-34 

448 

32-22 

181 

32-22 

181 

32-27 

192 

30  

33-29 

435 

32-22 

181 

32-22 

181 

32-22 

181 

91 

32-22 

181 

32-22 

181 

Note. — Open-water  conditions  all  the  year  round. 

Below  gauge  height  1,033-00  the  rating  curve  is  not  well  defined. 
Gauge  heights  refer  to  readings  on  the  Minaki  gauge. 
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Daily  Gauge  Height  and  Discharge  of  Winnipeg  River,  at  Whitedog,  North 

Channel,  for  1914. 

[Drainage  area,  27,500  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge. 

Height. 

charge . 

Height . 

charge . 

Height. 

charge . 

Height . 

charge 

Height. 

charge . 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

32-26 

190 

.32-16 

167 

32-16 

167 

33-01 

365 

33-11 

390 

34-51 

779 

2 

32-31 

201 

32-16 

167 

32-16 

167 

32-96 

352 

33-11 

390 

34-56 

794 

3 

32-36 

213 

32-16 

167 

32-26 

190 

32-96 

352 

33-06 

377 

34-80 

869 

4 

32-36 

213 

32-16 

167 

32-26 

190 

32-96 

352 

33-16 

402 

34-91 

904 

5 

32-31 

201 

32-16 

167 

32-36 

213 

33-01 

365 

33-11 

390 

34-96 

920 

6 

32-26 

190 

32-16 

167 

32-46 

236 

32-96 

352 

33-21 

415 

34-98 

927 

7 

32-26 

190 

32-11 

155 

32-56 

259 

33-01 

365 

33-26 

428 

35-06 

953 

8 

32-26 

190 

32-11 

155 

32-56 

259 

33-06 

377 

33-26 

428 

35-08 

959 

9 

32-26 

190 

32-06 

144 

32-56 

259 

33-06 

377 

33-32 

443 

35-14 

979 

10 

32-26 

190 

32-06 

144 

32-56 

259 

32-96 

352 

33-34 

448 

35-22 

1,010 

11 

32-26 

190 

32-06 

144 

32-76 

305 

32-96 

352 

33-35 

451 

35-26 

1,020 

12 

32-26 

190 

32-06 

144 

32-76 

305 

33-01 

365 

33-36 

454 

35-31 

1,040 

13 

32-31 

201 

32-06 

144 

32-86 

328 

32-96 

352 

33-38 

459 

35-36 

1,050 

14 

32-26 

190 

32-06 

144 

32-96 

352 

32-91 

340 

33-36 

454 

35-34 

1,050 

15 

32-26 

190 

32-06 

144 

32-96 

352 

32-91 

340 

33-36 

454 

35-36 

1,050 

IR 

32-26 

190 

31-96 

121 

32-96 

352 

32-86 

328 

33-41 

467 

35-32 

1,040 

17 

32-26 

190 

31-96 

121 

32-96 

352 

32-86 

328 

33-42 

469 

35-31 

1,040 

18 

32-26 

190 

31-96 

121 

32-96 

352 

33-01 

365 

33-43 

472 

35-36 

1,050 

19 

32-26 

190 

31-96 

121 

33-06 

377 

32-91 

340 

33-53 

499 

35-36 

1,050 

20 

32-26 

190 

31-96 

121 

33-06 

377 

32-96 

352 

33-46 

480 

35-36 

1,050 

21 

32-26 

190 

31-96 

121 

33-06 

377 

33-01 

365 

-33-46 

480 

35-41 

1,070 

22 

32-26 

190 

31-96 

121 

33-06 

377 

33-06 

377 

33-50 

491 

35-44 

1,080 

23 

32-21 

178 

31-96 

121 

33-16 

402 

33-01 

365 

33-56 

507 

35-40 

1,070 

24 

32-21 

178 

31-96 

121 

33-16 

402 

33-06 

377 

33-56 

507 

35-44 

1,080 

25 

32-21 

178 

31-96 

121 

33-06 

377 

33-01 

365 

33-72 

551 

35-48 

1,090 

26 

32-21 

178 

31-96 

121 

33-06 

377 

33-06 

377 

33-91 

604 

35-52 

1,110 

27 

32-16 

167 

31-96 

121 

33-06 

377 

33-06 

377 

33-96 

618 

35-56 

1,120 

28 

32-16 

167 

31-96 

121 

33-06 

377 

33-06 

377 

34-02 

635 

35-58 

1,130 

29 

32-16 

167 

33-06 

377 

33-16 

402 

34-18 

681 

35-51 

1 100 

30 

32-16 

167 

33-01 

365 

33-11 

390 

34-33 

35-56 

L120 

31 

32-16 

167 

33-01 

365 

34-44 

758 

July. 

August. 

September. 

October. 

November. 

December. 

1 

35-61 

1,140 

35-56 

1,120 

34-46 

764 

33-94 

612 

33-09 

385 

32-92 

343 

2 

35-60 

1,140 

35-58 

1,130 

34-41 

749 

33-91 

604 

33-03 

370 

32-96 

352 

3 

35-58 

1,130 

35 -.56 

1,120 

34-36 

734 

33-90 

601 

33-04 

372 

32-94 

348 

4 

35-56 

1,120 

35-52 

1,110 

34-26 

704 

33-90 

601 

32-97 

355 

32-9.3 

345 

5 

35-61 

1,140 

35-46 

1,090 

34-16 

675 

33-89 

59S 

32-96 

352 

32-91 

340 

6 

35-60 

1,140 

35-44 

1,080 

34-06 

646 

33-88 

595 

32-93 

345 

7 

35-56 

1,120 

35-46 

1,090 

34-01 

632 

33-86 

590 

32-89 

336 

8 

35-52 

1,110 

35-41 

1,070 

33-96 

618 

33-84 

584 

32-92 

343 

9 

35-56 

1,120 

35-50 

1,100 

34-04 

641 

33-86 

590 

32-86 

328 

10 

35-46 

1,090 

35-46 

1,090 

34-00 

629 

33-87 

593 

33-92 

343 

11 

35-56 

1,120 

35-41 

1,070 

33-94 

612 

34-04 

641 

32-90 

.338 

12 

35-66 

i,imi 

.35-36 

1,050 

33-91 

604 

34-11 

661 

32-88 

333 

13 

35-66 

i.imi 

35-32 

1,040 

33-94 

612 

34-02 

635 

32-89 

336 

14 

35-61 

1,140 

35-26 

1,020 

33-96 

618 

33-90 

618 

32-90 

338 

15 

35-61 

1,140 

35-21 

1,000 

33-94 

612 

33-97 

621 

32-96 

352 

16.. 

35-66 

1,160 

35-26 

1,020 

33-96 

618 

33-84 

584 

32-91 

340 

17 

35-70 

1,170 

35-25 

1,020 

33-94 

(U2 

33  - 74 

556 

32-94 

34S 

18 

35-72 

1,180 

35-36 

L050 

34 -IH) 

629 

33-63 

520 

32-80 

328 

19 

35-61 

1,140 

.35 -.30 

i,o;w 

34-01 

632 

33-50 

491 

32-95 

350 

20 

35-66 

i.imi 

35-26 

1,020 

34-02 

035 

33-40 

480 

32-91 

340 

21 

35-66 

i.imi 

35-26 

1,020 

34-01 

632 

33-38 

4.59 

32-95 

3.VI 

22 

35-71 

1,170 

35-21 

1,IKH) 

34-06 

640 

33-33 

446 

32  92 

343 

35-70 

1,170 

35-16 

986 

34-06 

640 

33-29 

435 

32-91 

340 

94 

1 HM) 

35*  10 

*l‘l  .OJ 

25 

35-66 

L160 

35-02 

940 

ii-i-tio 

020 

.33-19 

409 

32  90 

352 

. . 

26 

35-66 

i.imi 

34-96 

920 

.33-98 

62.3 

33-13 

395 

33-tHI 

302 

27 

35-61 

1,140 

34-tKI 

901 

33-96 

618 

33-06 

377 

32-95 

350 

28 

35 -.56 

1,120 

34-82 

875 

33-96 

018 

33  04 

372 

32-93 

.345 

29 

35-46 

1,0IM) 

34-70 

837 

33-97 

621 

33  113 

370 

32-91 

340 

:io 

35 -tU) 

1,140 

34  61 

809 

33-90 

018 

33 -m 

372 

32  94 

348 

31 

35 -mi 

1,140 

34  .56 

794 

33-00 

377 

Notk.-  Open  water  coniiil ioiiit  all  the  year  ruuiul,  Ueliiw  gauge  heiglit  I.OUJ  lK)  the  rating  curve  i»  not  well  ilelinetl 
Gauge  liuightH  refer  to  rt<a<lingN  on  the  .Minaki  gauge. 
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6 GEORGE  V,  A.  1916 

Monthly  Discharge  of  Winnipeg  River  at  North  Channel,  Whitedog,  for  the 

year  1913-14. 

[Drainage  area,  27,500  square  miles.] 


Month. 

Discharge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Total 

in 

acre-feet. 

1913. 

September 

>550 

32,700 

October 

397 

169 

235 

14,500 

November 

204 

158 

184 

10 ; 900 

December 

204 

169 

188 

11,600 

The  period 

397 

158 

289 

69,700 

1914. 

Januarv 

213 

167 

187 

11,500 

Februarv 

167 

121 

139 

7,700 

March 

402 

167 

317 

19,500 

April . , . . 

402 

328 

362 

2L500 

May 

758 

377 

494 

30|400 

1,130 

779 

1,020 

60i700 

July 

1,180 

1,090 

L 140 

70,100 

August 

lil30 

'794 

1,010 

62,100 

September 

'764 

604 

643 

38,300 

October 

661 

370 

523 

32,200 

November 

385 

328 

347 

20,600 

December 

>325 

20,000 

The  year 

1,180 

121 

542 

394,600 

Note. — Discharges  marked  thus  (')  estimated. 


Monthly  Discharge  of  Winnipeg  River  at  Whitedog  Falls,  for  the  year 

1913-14. 


[Drainage  area,  27,500  square  miles.] 


Discharge  in  Second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

1913. 

September 

>12,600 

8,250 

0-458 

0-511 

749,800 

507,300 

October 

10,500 

7,300 

0-300 

0-346 

November 

7,800 

7,150 

7,550 

0-274 

0-306 

449,300 

December 

7,800 

7,300 

7,600 

0-276 

0-318 

467,300 

The  period 

1914. 

10,500 

7,150 

9,000 

0-327 

1-481 

2,173,700 

January 

7,900 

7,300 

7,600 

0-276 

0-318 

467,300 

Februarv 

7,300 

6,700 

6,950 

0-253 

0-264 

386,000 

March 

10,500 

7,300 

9,400 

0-342 

0-394 

578,000 

April 

10,500 

9,600 

10,000 

0-363 

0-405 

595,000 

15,600 

10,200 

11,800 

0-429 

0-495 

725,600 

June 

21,400 

15,900 

19,600 

0-713 

0-796 

1,166,. 300 

July 

22,200 

20,800 

21,600 

0-786 

0-906 

1,328,100 

August 

21,400 

16,400 

19,600 

0-713 

0-822 

1,205,200 

September 

15,700 

13,300 

13,800 

0-502 

0-560 

821,200 

October 

14,200 

10, 100 

12,200 

0-444 

0-512 

750, 100 

November 

December 

10,300 

9,600 

9,800 

>9,700 

0-356 

0-353 

0-397 

0-407 

583, 100 
596,400 

The  year 

22,200 

6,700 

12,700 

0-461 

6-276 

9,202,300 

Note. — Discharges  marked  thus  (')  estimated.  This  table  gives  the  total  combined  discharges,  run-off,  etc.,  for  the 
North  and  South  channels  of  Whitedog  falls. 
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Discharge  Measurements  of  Winnipeg  River  at  Whitedog,  South 

Channel,  for  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Mav  18 

S.  C.  O’Grady 

1,196 

Feet. 

330 

Sq.  ft. 
6,6^ 

Ft.  per  sec. 
1-74 

Feet. 

33-43 

Sec.-ft. 

11,589 

July 

6 

T.  J.  Moore 

1,196 

350 

7,469 

2-50 

35-60 

18,705 

<< 

6 

“ 

1,196 

350 

7,469 

2-27 

35-60 

16,991 

Aug. 

26 

S.C.  O’Grady 

a 

1,196 

358 

7,387 

2-31 

34-96 

17,041 

« 

27 

1,196 

358 

7,332 

2-32 

34-90 

17,032 

U 

28 

a 

1,196 

348 

7,322 

2-29 

34-82 

16,769 

fi 

29 

it 

1,196 

357 

7,285 

2-33 

34-70 

16,917 

ti 

30 

a 

1,196 

357 

7,211 

218 

34-61 

15,687 

tt 

31 

it 

1,196 

356 

7,158 

215 

34-56 

15,420 

Sept. 

1 

it 

1,196 

356 

7,088 

2-08 

34-46 

14,766 

(« 

2 

it 

1,196 

356 

7,042 

201 

34-41 

14,137 

U 

3 

a 

1,196 

344 

6,982 

2-03 

34-36 

14,135 

Oct. 

13 

it 

1,196 

339 

6,818 

1-95 

34-02 

13,287 

4< 

13 

it 

1,196 

339 

6,818 

1-91 

34-02 

13,013 

U 

14 

it 

1,196 

339 

6,810 

1-90 

33-96 

13,046 

« 

15 

a 

1,196 

339 

6,778 

1-89 

33-97 

12,827 

*( 

16 

it 

1,196 

339 

6,745 

1-85 

33-84 

12,502 

u 

17 

a 

1,196 

333 

6,682 

1-85 

33-74 

■12,325 

« 

18 

a 

1,196 

333 

6,044 

1-79 

33-63 

11,887 

it 

19 

ti 

1,196 

331 

6,558 

1-78 

33-50 

11,649 

u 

20 

a 

1,196 

330 

6,540 

1-69 

33-46 

11,061 

it 

21 

ti 

1,196 

330 

6,477 

1-66 

33-38 

10,775 

u 

23 

it 

1,196 

329 

6,443 

164 

33-29 

10,578 

it 

24 

a 

1,196 

329 

6,443 

1-62 

33-24 

10,413 

it 

25 

it 

1,196 

329 

6,414 

1-55 

33-19 

9,921 

if 

26 

it 

1,196 

328 

6,362 

1-61 

33-13 

10,256 

a 

27 

ti 

1,196 

328 

6,346 

1-58 

33-06 

10,052 

a 

28 

it 

1,196 

328 

6,329 

1-51 

33-04 

9,544 

a 

29 

it 

1,196 

328 

6.313 

1-52 

33-03 

9.58a 

Note. — Gauge  heights  at  Minaki  employed. 


Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Whitedog,  South 

Channel,  for  1913. 


(Drainage  area,  27,500  square  miles.) 


Day. 

July. 

August. 

September. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12.. 

13 

14 

15 

16 

17 

18 

19 

2(1  . 

21 

22 

24 

3iw 

33-54 

33-59 
33  49 
33  44 
33-34 
33  29 

11,7(H> 

11.4(H) 

11.6(H) 
1 1 . 21H) 
II.  1(H) 
10.7(H) 
10,  (HH) 

25 

26  

27  

28 . 

29  

30  

31  





October. 

November. 

December. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

33-14 

10,100 

32 

22 

7,300 

32 

22 

7,300 

33-09 

9.9C0 

32 

22 

7,300 

32 

27 

7,450 

32-99 

9,600 

32 

22 

7,300 

32 

32 

7,600 

32-84 

9,150 

32 

12 

7.000 

32 

22 

7,300 

32-79 

9,000 

32 

22 

7,300 

32 

27 

7,450 

32-79 

9,000 

32 

22 

7,300 

32 

22 

7,300 

32-67 

8,650 

32 

32 

7,600 

32 

27 

7,450 

32-52 

8.200 

32 

32 

7,600 

32 

32 

7,6(K) 

32-62 

8,500 

32 

22 

7,300 

32 

22 

7.3(H) 

32-52 

8.21H) 

32 

12 

7,000 

32 

27 

7,450 

32-52 

8,200 

32 

22 

7,300 

32 

32 

7.6(H) 

32-52 

8.2(H) 

32 

32 

7,800 

32 

32 

7.6(H) 

32-57 

8,350 

32 

32 

7.6(H) 

32 

32 

7.6(H) 

32  42 

7.9(H) 

32 

22 

7.3(H) 

32 

32 

7.6(H) 

32-37 

7,750 

32 

•>2 

7,300 

32 

27 

7,450 

32-32 

7,600 

32 

22 

7.3(H) 

32 

22 

7.3(H) 

32-27 

7,450 

32 

22 

7,300 

32 

22 

7,300 

32-22 

7.»H) 

32 

§2 

7.600 

32 

32 

7.6(H) 

32-37 

7,750 

32 

22 

7,300 

32 

22 

7.3(H) 

32-22 

7.300 

32 

27 

7,450 

32 

27 

7,450 

32-22 

7.3(H) 

32 

22 

7.3U) 

32 

22 

7.3(H) 

32-22 

7..3(H) 

32 

n 

7,150 

32 

22 

7.3(H) 

32  22 

7.3(H) 

32 

22 

7.3(H) 

32 

22 

7.3(H) 

32-22 

7.3(H) 

32 

27 

7,450 

32 

22 

7.3(H) 

32-22 

7.3(H) 

32 

22 

7,3tt) 

32 

22 

7.3(H) 

32-22 

7, 3(H) 

32 

27 

7,450 

32 

7.3(H) 

32-17 

7.  l.V) 

32 

22 

7.3(H) 

32 

17 

7,150 

32  - 22 

7.3(H) 

32 

22 

7.3(H) 

32 

22 

7.3(H) 

32-22 

7.3(H) 

32 

22 

7.3(H) 

32 

27 

7,450 

32  22 

7.3(H) 

32 

•>•1 

7.3(H) 

32 

22 

7.3(H) 

32-22 

7.3(H) 

32 

22 

7.3(H) 

NoTlt.— DiiK'liurgii  curve  is  only  delineil  lH<(wi«<n  gauge  lieiglila  1,033  Wt  ami  1,035  (W 
on  the  .Minaki  gauge. 
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Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Whitedog, 

South  Channel,  for  1914. 

[Drainage  area,  27,500  square  miles.] 


Day. 

January. 

Februarj'. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

1 

32-26 

7,450 

32-16 

7,150 

32-16 

7,150 

33-01 

9,700 

33-11 

10,000 

34-51 

15,100 

2 

32-31 

7,600 

32-16 

7,150 

32-16 

7,150 

32-96 

9,550 

33-11 

10,000 

34-56 

15,300 

3 

32-36 

7,750 

32-16 

7,150 

32-26 

7,450 

32-96 

9,550 

33-06 

9,850 

34-80 

16,400 

4 

.32-36 

7,750 

32-16 

7,150 

32-26 

7,450 

32-96 

9,5.50 

33-16 

10,100 

34-91 

16,900 

5 

32-31 

7,600 

32-16 

7,150 

32-36 

7,750 

33-01 

9,700 

33-11 

10,000 

34-96 

17,200 

6 

32-26 

7,450 

32-16 

7,150 

32-46 

8,050 

32-96 

9,550 

33-21 

10,300 

34-98 

17,300 

7 

32-26 

7,450 

32-11 

7,000 

32-56 

8,350 

33-01 

9,700 

33-26 

10,500 

35-06 

17,700 

8 

32-26 

7,450 

32-11 

7,000 

32-56 

8,350 

33-06 

9,850 

33-26 

10,. 500 

35-08 

17,800 

9 

32-26 

7,450 

32-06 

6,850 

32-56 

8,350 

33-06 

9,850 

33-32 

10,700 

35-14 

18,100 

10 

32-26 

7,450 

32-06 

6,850 

32-56 

8,350 

32-96 

9,550 

33-34 

10,700 

35-22 

18,500 

11 

32-26 

7,450 

32-06 

6,850 

32-76 

8-950 

32-96 

9,550 

33-35 

10,800 

35-26 

18,700 

12 

32-26 

7,450 

32-06 

6,850 

32-76 

8,950 

33-01 

9,700 

33-36 

10,800 

35-31 

18,900 

13 

32-31 

7,600 

32-06 

6,850 

32-86 

9,250 

32-96 

9,550 

33-38 

10,900 

35-36 

19,200 

14 

32-26 

7,450 

32-06 

6,850 

32-96 

9,550 

32-91 

9,400 

33-36 

10,800 

35-34 

19,100 

15 

32-26 

7,450 

32-06 

6-850 

32-96 

9,550 

32-91 

9,400 

33-36 

10,800 

35-36 

19,200 

16 

32-26 

7,450 

31-96 

6,550 

32-96 

9,550 

32-86 

9,250 

33-41 

11,000 

35-32 

19,000 

17 

32-26 

7,450 

31-96 

6,550 

32-96 

9,550 

32-86 

9,250 

33-42 

11,000 

35-31 

18,900 

18 

32-26 

7,450 

31-96 

6,550 

32-96 

9,550 

33-01 

9,700 

33-43 

11,000 

35-36 

19,200 

19 

32-26 

7,450 

31-96 

6,550 

33-06 

9,850 

32-91 

9,400 

33-53 

11,400 

35-36 

19,200 

20 

32-26 

7,450 

31-96 

6,550 

33-06 

9,850 

32-96 

9,550 

33-46 

11,100 

35-36 

19,200 

21 

32-26 

7,450 

31-96 

6,550 

33-06 

9,850 

33-01 

9,700 

33-46 

11,100 

35-41 

19,400 

22 

32-26 

7,450 

31-96 

6,550 

33-06 

9,8.50 

33-06 

9,850 

33-50 

11,300 

35-44 

19,600 

23 

32-21 

7,300 

31-96 

6,550 

33-16 

10,100 

33-01 

9,700 

33-56 

11,500 

35-40 

19,400 

24 

32-21 

7,300 

31-96 

6,550 

33-16 

10,100 

33-06 

9,850 

33-56 

11,500 

35-44 

19,600 

25 

32-21 

7,300 

31-96 

6,. 550 

33-06 

9,850 

33-01 

9,700 

33-72 

12,000 

35-48 

19,800 

26 

32-21 

7,  .300 

31-96 

6,550 

33-06 

9,8.50 

33-06 

9,850 

33-91 

12,700 

35-52 

20,000 

27 

32-16 

7,150 

31-96 

6,550 

33-06 

9,850 

33-06 

9,850 

33-96 

12,900 

35-56 

20,200 

28 

29 

32-16 

32-16 

7,150 

7,150 

7,150 

7,150 

31-96 

6,550 

33-06 

33-06 

9,850 

9,8.50 

9,700 

9,700 

33-06 

33-16 

9,850 

10,100 

10,000 

34-02 

34-18 

13,100 

13,700 

35-58 

35-51 

20,300 

19,900 

20,200 

30  

31  

32-16 

32-16 

33-01 

33-01 

33-11 

34-33 

33-44 

14,300 

14,800 

35-56 

July. 

August. 

September. 

October. 

November. 

1 

35-61 

20,400 

35-56 

20,200 

34-46 

14,900 

33-94 

12,800 

33-09 

9,900 

2 

35-60 

20,400 

35-58 

20,300 

34-41 

14,700 

33-91 

12,700 

33-03 

9,750 

3 

.35-58 

20,. 300 

35-56 

20,200 

34-36 

14,500 

33-90 

12,700 

33-04 

9,750 

4 

35-56 

20,200 

35 -.52 

20,000 

34-26 

14,100 

35-90 

12,700 

32-97 

9,550 

5 

35-61 

20,400 

35-46 

19,700 

34-16 

13,700 

33-89 

12,600 

32-96 

9,550 

6 

35-60 

20,400 

35-44 

19,600 

34-06 

13,300 

33-88 

12,600 

32-93 

9,450 

7 

35-56 

20,200 

35-46 

19,700 

34-01 

13,100 

33-86 

12,500 

32-89 

9,300 

8 

35-52 

20,000 

35-41 

19,400 

33-96 

12,900 

33-84 

12,500 

32-92 

9,400 

9 

35 -.56 

20,200 

35-50 

19,900 

34-04 

13,200 

33-86 

12,, 500 

32-86 

9,250 

10 

35-46 

19,700 

35-46 

19,700 

34-00 

13,100 

33-87 

12,600 

32-92 

9,400 

11 

35-56 

20,200 

35-41 

19,400 

33-94 

12,800 

34-04 

13,200 

32-90 

9,350 

12 

35-66 

20,700 

35-36 

19,200 

33-91 

12,700 

34-11 

13,500 

32-88 

9,300 

13 

35-66 

20,700 

35 -.32 

19,000 

33-94 

12,800 

34-02 

13,100 

32-89 

9,300 

14 

.35-61 

20,400 

35-26 

18,700 

33-96 

12,900 

33-96 

12,900 

32 ->X) 

9,350 

15 

35-61 

20,400 

35-21 

18,400 

33-94 

12,800 

33-97 

12,900 

32-96 

9,550 

16 

35-66 

20,700 

35-26 

18.700 

.33-96 

12,900 

33-84 

12,500 

32-91 

9,400 

17 

35-70 

20,900 

35-25 

18,600 

33-94 

12,800 

33-74 

12, 100 

32-94 

9,4.50 

18 

35-72 

21,000 

35-36 

19,200 

.34-00 

1.3,100 

33-63 

11,700 

32-86 

9,250 

19 

35-61 

20,400 

.35 -.30 

18,900 

34-01 

13,100 

33 -.50 

11,300 

32-95 

9,500 

20 

35-66 

20,700 

35-26 

18,700 

34-02 

12,100 

33-46 

11,100 

32-91 

9,400 

21 

35-66 

20,700 

3.5-26 

18,700 

34-01 

13,100 

33-38 

10,900 

32-95 

9,. 500 

22 

35-71 

20,900 

35-21 

18,400 

34-06 

13,300 

33-33 

10,700 

32-92 

9,4(M1 

35-70 

20,900 

.35-16 

18,200 

.34-06 

13,300 

33-29 

10,600 

32-91 

9,400 

24 

35-68 

20,800 

35-10 

17,900 

.34-01 

1.3, 100 

33-24 

10,400 

32-92 

9,400 

25 

35-66 

20, 700 

35-02 

17,500 

34-00 

13,100 

33-19 

10,200 

32-96 

9,550 

26 

35-66 

20,700 

34-96 

17,200 

33-98 

13,000 

33-13 

10,000 

33-00 

9,650 

27 

35-61 

20,4(M) 

.34-90 

16,900 

33-96 

12,900 

33-06 

9,8,50 

32-95 

9,, 500 

28 

35 -.56 

20,200 

.34-82 

16,500 

33-96 

12,900 

33-04 

9,750 

32-93 

9,4.50 

29 

35-46 

19, 700 

.34-70 

15,900 

33-97 

12,900 

33-03 

9,7.50 

32-91 

9,400 

30  

31  

35-60 

35-60 

20,400 

20,400 

34-61 

34-56 

15,500 

15,300 

33-96 

12,900 

.33-04 

33-06 

9,7.50 

9,850 

32-94 

9,4.50 

December. 


32-92 

32-96 

32-94 

32-93 

32-91 

9,400 

9,550 

9,450 

9,450 

9,400 

Note. — Discharge  curve  is  only  defined  between  gauge  heights  1033'00  and  1035-00. 
Gauge  heights  refer  to  readings  on  the  Minaki  gauge. 
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Monthly  Discharge  of  Winnipeg  River  at  South  Channel,  Whitedog, 

for  the  years  1913-14. 

(Drainage  area,  27, .500  square  miles.) 


Month . 


1913 

September 

October 

November 

December..  . . . 

The  period 

1914 


January 

February 

March 

April 

May 

June 

July 

August 

September  . . 

October 

November. . . . 
December..  . . 

The  year. 


DISCH.4BGE  ts  Second-Feet. 

Run-Ofp. 

Total 

Maximum. 

MnumuiD. 

Mean. 

in 

acre-feet. 

U2,000 

8,000 

714,000 

491,900 

10,100 

7,150 

7,600 

7,000 

7,350 

437,400 

7,600 

7,150 

7,400 

455,000 

10,100 

7,000 

8,690 

2,098,300 

7,750 

7,150 

7,400 

455,000 

7,150 

6,550 

6,800 

377,700 

10,100 

7,150 

9,100 

559,500 

10,100 

9,250 

9,650 

574,200 

14,800 

9,850 

11,300 

694,800 

20,300 

15,100 

18,600 

1,106,800 

21,000 

19,700 

20,500 

1,260,500 

20,300 

15,300 

18,600 

1,143,700 

14,900 

12,700 

13,200 

785,500 

13,500 

9,750 

11,700 

719,400 

9,900 

9,250 

9,450 

"9,400 

562,300 

578,000 

21,000 

6,550 

12,200 

8,817,400 

Note. — Discharges  marked  thus  (*)  estimated. 


Fiiirfonl  River  iit  Fiiirford.  .Met«‘r  S«-cti<»n  iit  Hriilne,  11)12. 

WiNNii’KG  River  at  Slave  Falls. 

llhlonj. — A iuiiiiIkt  of  nictcrings  of  the  Winnipeg  rivtT  were  nnule  hy 
various  intereslisl  parties  between  .Mareh,  19()(i,  and  October,  1911.  'I'liese 
hav(‘  all  b(‘en  referred  to  gangt*  heights  in  the  tail-race  of  the  plant  at  Point  tin 
Hois,  though  they  were  taken  at  various  points  in  tlu'  rivt'r.  The  majority 
were  taken  at  Otter  falls.  On  October  1,  1911,  D.  b.  Mebean  establislual  a 
iiK'tt'ring  station  at  Slavi'  falls,  and  this  has  bi'cn  operatial  from  that  »lat<‘.  .Ml 
meterings  an*  referred  to  tin*  gauge  at  the  Point  ilu  Hois  tail-race. 
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Location  of  section. — The  metering  section  is  located  about  250  feet  above 
the  crest  of  the  Slave  falls,  which  is  about  4 miles  below  the  city  of  Winnipeg’s 
plant  at  Point  du  Bois.  The  initial  point  is  a chisel  mark  on  the  rock  marked 
by  paint,  on  the  right  bank  near  the  cable  tower. 

Records  available. — By  referring  the  meterings  made  to  the  Point  du  Bois 
gauge,  records  of  daily  discharge  have  been  computed  from  January,  1907,  to 
October,  1911.  Since  that  date  daily  discharges  based  upon  records  of  discharge 
at  Slave  falls,  referred  to  the  Point  du  Bois  gauge  made  by  the  IManitoba 
Hydrographic  Survey,  are  available. 

Drainage  area. — The  drainage  area  above  Otter  falls  is  50,500  square 
miles,  and  above  Slave  falls  the  area  is  49,700  square  miles. 

Gauge. — A vertical  staff  gauge  nailed  to  a 4-inch  by  6-inch  timber  braced 
in  a crevice  of  the  rock  about  75  feet  downstream  from  the  section  on  the  right 
bank.  It  is  referred  to  B.-M.  No.  189,  W.P.S.  200  feet  above  the  initial  point. 

Channel. — The  channel  is  straight  for  100  feet  above  and  350  feet  below 
the  gauge  at  nearly  all  stages.  The  bed  is  of  solid  rock  with  a few  large  boulders 
at  the  left  side  of  the  section.  It  is  permanent  and  all  the  water  at  all  stages 
is  confined  to  the  section. 

Discharge  Measurements. — IMeterings  are  made  from  a cable  car  running 
on  a cable  stretched  across  the  section.  IMeterings  covering  practically  the 
complete  range  in  stage  have  been  taken. 

Accuracy. — The  discharge  curve  is  well  defined  over  the  range  in  gauge 
height,  both  when  plotted  to  the  Slave  Falls  and  Point  du  Bois  gauges.  On 
account  of  the  drop  at  the  falls  below  the  station  there  is  no  possibility  of  back- 
water effect.  Also  the  section  is  an  open-water  one  at  all  seasons,  so  that  the 
open-water  rating  applies  the  year  round.  The  section  is  a very  favourable 
one,  and  the  accuracy  of  the  records  is  high. 


Discharge  Measurements  of  Winnipeg  River  at  Slave  Falls,  1911-14. 


Date. 

Hydrographer. 

Meter. 

No. 

Width . 

Area  of 
Section . 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1911 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Oct  13 

285 

7,266 

3-59 

161-90 

26,115 

“ 29 

1,187 

269 

7,230 

3-65 

161-50 

26,391 

1912 

May  8 

M.  Beale 

1,197 

260 

6,761 

2-91 

160-52 

19,675 

“ 14 

G.  H.  Burnham 

1,197 

264 

7,014 

3-26 

161-20 

22,865 

“ 28 

A.  M.  Beale 

1,197 

273 

7,366 

3-65 

161-88 

26,886 

June  4 

E.  B.  Patterson 

1,196 

264 

7,542 

3-85 

162-15 

28,037 

“ 6 

G.  H.  Burnham 

1,187 

277 

7,565 

3-95 

162-50 

29,882 

“ 10 

E.  B.  Patterson 

1,197 

277 

7,537 

3-92 

162-25 

29,545 

“ 17 

W.  H.  Richardson 

1,197 

273 

7,449 

3-80 

162-09 

28,206 

“ 24 

1,197 

272 

7,396 

3-67 

161-90 

27,143 

July  6 

1,197 

272 

7,238 

3-56 

161-75 

25,767 

“ 8 

1,197 

271 

7,237 

3-55 

161-78 

25,691 

“ 11 

1,197 

271 

7,446 

3-54 

161-76 

26,358 

“ 15 

U 

1,197 

271 

7,446 

3-58 

161-77 

26,657 

“ 16 

1,197 

272 

7,473 

3-60 

161-79 

26,903 

« 

1,197 

271 

7,473 

3-54 

161-80 

26,454 

“ 18 

1,197 

271 

7,446 

3-52 

161-78 

26,210 

“ 19 

1,197 

271 

7,473 

3-55 

161-75 

26,529 

“ 20 

1,197 

271 

7,473 

3-55 

161-76 

26,529 

Aug.  20 

Alex.  Pirie 

1,197 

272 

7,369 

3-74 

161-98 

27,560 

Oct.  23 

(( 

1,197 

293 

7,935 

4-43 

163-28 

35,152 

Nov.  21 

it 

1,462 

291 

7,785 

3-95 

162-85 

30,761 

Dec.  31 

U 

1,462 

274 

7,430 

3-64 

162-10 

27,095 

1913 

Mar.  5 

A.  Pirie 

1,469 

268 

6,717 

2-85 

160-65 

19,110 

May  1 

1,186 

266 

6,943 

3-30 

160-89 

22,912 

June  24 

S.  C.  O’Grady 

285 

281 

7,850 

4-46 

162-96 

34,998 

July  18 

A.  Hannington 

285 

277 

7,522 

4 03 

162-11 

30,290 

Oct.  1 

C.  0.  Allen 

1,435 

264 

7,268 

2-96 

161-03 

21,513 

Nov.  5 

“ 

1,435 

256 

6,535 

2-54 

159-92 

16,600 

Note. — Gauge  heights  referred  to  tail-race  gauge  at  Point  du  Bois. 
Partial  ice  Cover. 


11 

13 

15 

22 

23 

24 

26 

29 

30 

3 

7 

13 

14 

15 

18 

20 

22 

23 

24 

25 

28 

29 

30 

31 

1 

3 

4 

5 

6 

10 

11 

14 

15 

16 

17 

18 

19 

22 

23 

24 

25 

28 

29 

30 

I 

2 

7 

8 

26 

28 

29 

30 

31 

2 

3 

5 

6 

7 

9 

10 

II 

13 

19 

20 

21 

23 

24 

25 

27 

28 

30 

2 

4 

5 

9 

10 
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^.RGE  Measurements  of  Winnipeg  River  at  Slave  Falls,  1911-14 — Con. 


Hydrographer. 


E.  B.  Patterson 
C.O.  Allen 

<4 


G.  J.  Lamb 


it 


A.  Pirie 


it 


U 

« 


it 


ii 


it 


it 


u 


u 


ii 


a 


u 


(« 


(iiuiKe  liKiulita  roferrt'd  to  (ail 


Meter 

No. 

Width. 

Area  of 
Section. 

1,497 

Feet. 

255 

Sq.  ft. 
6.119 

1,497 

254 

5,954 

1,497 

255 

6,169 

1,375 

257 

6,517 

1,375 

260 

6,681 

1,375 

262 

6,781 

1,939 

274 

7,481 

1,939 

274 

7,480 

1,939 

280 

7,775 

1,939 

280 

7,775 

1,939 

280 

7,788 

1,939 

281 

7,820 

1,939 

281 

7,820 

1,939 

290 

7,917 

1,939 

282 

7,877 

1,939 

284 

7,896 

1,939 

293 

7,951 

1,939 

293 

7,964 

1,939 

294 

7,994 

1,939 

294 

8,023 

1,939 

293 

7,965 

1,9.39 

295 

8,063 

1,939 

295 

8,063 

295 

8,063 

1,939 

295 

8,063 

1,939 

294 

8,048 

1,939 

294 

8,048 

1,939 

294 

8,048 

1,939 

294 

8,033 

1,939 

293 

8,004 

293 

8,004 

1,939 

293 

7,989 

1,939 

292 

7,960 

1,939 

292 

7,932 

1,939 

292 

7,932 

1,939 

292 

7,932 

1,939 

291 

7,896 

1,939 

281 

7,834 

1,939 

281 

7,834 

1,939 

272 

7,322 

1,939 

271 

7,292 

1,939 

271 

7,292 

1,939 

271 

7,292 

1,939 

269 

7,260 

1,939 

269 

7,234 

1,939 

269 

7,234 

1,939 

269 

7,208 

1,9.39 

269 

7,234 

1,939 

269 

7,260 

1,939 

269 

7,234 

1,939 

269 

7,234 

1,939 

269 

7,260 

1,939 

269 

7,234 

1,939 

269 

7,234 

1,939 

269 

7,207 

1,939 

269 

7,207 

1,939 

269 

7,207 

1,939 

269 

7,207 

1,760 

265 

7,088 

1 , 760 

264 

7,061 

1,760 

263 

7,031 

1 , 7(«1 

263 

7,031 

1 , 760 

262 

7,(H)1 

1,760 

262 

7,(K)1 

1,760 

261 

6,974 

1 , 760 

261 

6,948 

1 , 760 

261 

6,(M8 

1 , 7(HI 

261 

6,921 

1 . 760 

261 

6,974 

1,760 

260 

6,893 

1,760 

2(H) 

6,893 

l,7tM) 

259 

6,892 

1,760 

259 

6,865 

1 , 760 

2.59 

6,865 

1,760 

258 

6,813 

1 , 7(H) 

259 

6,865 

1 , 760 

259 

6,839 

l,7(H) 

259 

6,839 

1 . 7(H) 

258 

6,813 

1 , 760 

258 

6,813 

1.7(H) 

259 

6,839 

1.7(H) 

259 

6,839 

1,760 

259 

6.813 

1 . 7(H) 

259 

6.813 

1 . 7(H) 

2.58 

6,787 

1.7(H) 

259 

6.787 

-raro  umiuo  at  I'omt  du  lioiii. 


lean 

:l(5city. 

Gauge 

Height. 

Discharge. 

per  sec. 

Feet. 

Sec. -ft. 

2-17 

159-4 

13,268 

2-00 

159-53 

11,922 

2-36 

159-60 

14,584 

2-59 

159-85 

16,876 

2-81 

160-45 

18, 774 

2-95 

160-60 

20.004 

3-85 

162-12 

28,829 

3-85 

162-12 

28,839 

418 

162-62 

32,500 

4-24 

162-72 

32,938 

4-27 

162-77 

33,306 

4-29 

162-82 

33,615 

4-30 

162-95 

-33,638 

4-38 

163-10 

34,713 

4-32 

163-12 

34,310 

4-36 

163-12 

34,428 

4-45 

163-12 

35,394 

4-45 

163-27 

35,459 

4-46 

163-32 

35,683 

4-52 

163-35 

36,366 

4 49 

163-32 

35,672 

4-53 

163-38 

36,561 

4-55 

163-40 

36,759 

4-55 

163-36 

36,690 

4-50 

163-35 

36,310 

4-50 

163-35 

36,173 

4-55 

163-40 

36,605 

4-57 

163-32 

36,381 

4-55 

163-30 

36,592 

4-23 

163-36 

33,855 

4-44 

163-28 

35,529 

4-52 

163-30 

36,116 

4-45 

163-28 

35,429 

4-41 

163-15 

34,957 

4-38 

163-14 

34,744 

4-34 

163-08 

34,468 

4-32 

163-14 

34,115 

4-30 

163-06 

33,689 

4-27 

163-01 

33,416 

3-58 

161-77 

26.282 

3-55 

161-67 

25,942 

3-57 

161-70 

26,019 

3-54 

161-62 

25,834 

3-38 

161-62 

24,608 

3-51 

161-65 

25,446 

3-47 

161-57 

25, 105 

3-45 

161-52 

24,938 

3-49 

161-67 

25,223 

3-53 

161-67 

25,597 

3-51 

161-65 

25,376 

3-50 

161-62 

25,301 

3-50 

161-62 

25.388 

3-44 

161-66 

24,911 

3-46 

161-57 

25.  (B8 

3-44 

161-60 

24,801 

3-43 

161-50 

24,705 

3-43 

161-57 

24,6;19 

3-41 

161-55 

24,574 

3-32 

161-32 

23,533 

3-24 

161-12 

22,877 

3-21 

161-07 

22,570 

3-21 

161  12 

22,570 

3 19 

16107 

22,3;13 

3-21 

161-12 

22,4r» 

315 

160-95 

21,967 

314 

160-92 

21,817 

314 

1(H) -87 

21,817 

3 '05 

160  85 

21,109 

3 '20 

16105 

22.317 

3 '03 

160 -.80 

20., 8.86 

302 

160-77 

20.817 

3(11 

1(H)  95 

20,745 

2 (IS 

1(H)  77 

20,458 

2-98 

1(H) -77 

20,458 

2-98 

1(H)  72 

20,303 

301 

1(H)  77 

20. 664 

2 (16 

160 -.81) 

20,243 

2-98 

1(H) -77 

20..38() 

2 -97 

1(H)  72 

20,2.35 

2 '96 

160  70 

20, 166 

2'98 

160-75 

20.3.80 

2 '98 

160  77 

20,;».80 

207 

1(H) -80 

20,2.35 

2 1)6 

KHl-75 

■2().166 

2 '89 

160  65 

19.614 

2 89 

160  67 

19,614 
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Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Slave  Falls,  for 

1911. 


[Drainage  area,  49,700  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height . 

charge. 

Height. 

charge 

Height. 

charge. 

Height. 

charge 

Height. 

charge . 

Height. 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Sec.-ft 

Feet. 

Feet. 

Sec.-ft. 

1 

59-50 

13,900 

59-50 

13,900 

59-42 

13,500 

59-00 

11,300 

59-25 

12,600 

60-10 

17,000 

2 

59-58 

14,300 

59-54 

14,100 

59-30 

12,900 

58-90 

10,800 

59-30 

12,900 

60-15 

17,200 

3 

59-66 

14,700 

59-58 

14,300 

59-30 

12,900 

59-00 

11,300 

59-30 

12,900 

60-20 

17,500 

4 

59-78 

15,300 

59-46 

13,700 

59-30 

12,900 

59-10 

11,800 

59-30 

12,900 

60-20 

17,500 

5 

59-72 

15,000 

59-55 

14,100 

59-35 

13,100 

59-08 

11,700 

59-35 

13,100 

60-20 

17,500 

6 

59-70 

14,900 

59-65 

14,600 

59-38 

13,300 

59-02 

11,400 

59-40 

13,400 

60-20 

17,500 

7 

59-70 

14,900 

59-54 

14,100 

59-42 

13,500 

59-02 

11,400 

59-45 

13,600 

60-20 

17,500 

8 

59-70 

14,900 

59-42 

13,500 

59-20 

12,300 

59-02 

11,400 

59-40 

13,400 

60-20 

17,500 

9 

59-71 

15,000 

59-48 

13,800 

59-15 

12,100 

59-02 

11,400 

59-45 

13,600 

60-25 

17,800 

10 

59-75 

15,200 

59-50 

13,900 

59-18 

12,200 

59-00 

11,300 

59-47 

13,700 

60-25 

17,800 

11 

59-80 

15,400 

59-48 

13,800 

.59-00 

11,400 

59-00 

11,300 

59-48 

13,800 

60-30 

18,000 

12 

59-95 

16,200 

59-40 

13,400 

59-40 

13,400 

59-05 

11,600 

59-50 

13,900 

60-35 

18,300 

13 

60-00 

16,500 

59-32 

13,000 

59-12 

11,900 

59-05 

11,600 

59-50 

13.900 

60-35 

18,300 

14 

60-05 

16,700 

59-23 

12,500 

59-18 

12,200 

59-05 

11,600 

59-60 

14,400 

60-35 

18,300 

15 

60-10 

17,000 

59-23 

12,500 

59-14 

12,000 

59-12 

11,900 

59-70 

14,900 

60-35 

18,300 

16 

60-15 

17,200 

59-23 

12,500 

59-14 

12,000 

59-15 

12,100 

59-77 

15,300 

60-35 

18,300 

17 

60-00 

16,500 

59-23 

12,500 

59-14 

12,000 

59-15 

12,100 

59-79 

15,400 

60-38 

18,500 

18 

59-78 

15,300 

59-25 

12,600 

59-12 

11,900 

59-17 

12,200 

59-85 

15,700 

60-36 

18,300 

19 

59-76 

15,200 

59-28 

12,700 

59-10 

11,800 

59-17 

12,200 

59-87 

15,800 

60-40 

18-600 

20 

59-72 

15,000 

59-30 

12,900 

59-08 

11,700 

58-17 

12,200 

59-90 

15,900 

60-40 

18,600 

21 

59-68 

14,800 

59-30 

12,900 

59-05 

11,600 

59-25 

12,600 

59-90 

15,900 

60-39 

18,500 

22 

59-64 

14,600 

59-27 

12,700 

59-10 

11,800 

59-25 

12,600 

59-88 

15,800 

60-43 

18,700 

23 

59-62 

14,500 

59-25 

12,600 

59-12 

11,900 

59-25 

12,600 

59-90 

15,900 

60-46 

18,900 

24 

59-60 

14,400 

59-22 

12,400 

59-15 

12,100 

59-25 

12,600 

59-90 

15,900 

60-50 

19,100 

25 

59-60 

14,400 

59-22 

12,400 

59-13 

12,000 

59-25 

12,600 

59-90 

15,900 

60-58 

19,500 

26 

59-40 

13,400 

59-25 

12,600 

59-00 

11,400 

59-27 

12,700 

59-95 

16,200 

60-60 

19,600 

27 

59-40 

13,400 

59-30 

12,900 

58-90 

10,800 

59-32 

13,000 

59-98 

16,400 

60-60 

19,600 

28 

59-40 

13,400 

59-35 

13,100 

59-10 

11,800 

59-31 

12,900 

60-02 

16,600 

60-60 

19,600 

29 

59-45 

13,600 

59-07 

11,700 

59-30 

12,900 

60-05 

16,700 

IQ  800 

30 

59-45 

13,600 

59-15 

12, 100 

59-25 

12,600 

60-10 

17  000 

60-62 

19! 800 

31 

59-50 

13,900 

59-05 

11,600 

60-10 

17.000 

July. 

August. 

September. 

October. 

November. 

December. 

1 

60-62 

19,800 

61-62 

25,300 

61-68 

25,700 

61-47 

24,500 

61-60 

25,200 

60-75 

20,400 

2 

60-62 

19,800 

61-61 

25,300 

61-65 

25,500 

61-50 

24,700 

61-57 

25,000 

60-72 

20,300 

3 

60-64 

19,900 

61-60 

25,200 

61-62 

25,300 

61-50 

24,700 

61-55 

24,900 

60-68 

20,100 

4 

60-66 

20,000 

61-63 

25,400 

61-65 

25,500 

61-56 

25,000 

61-50 

24,700 

60-65 

19,900 

5 

60-66 

20,000 

61-65 

25,500 

61-65 

25,500 

61-64 

25,400 

61-45 

24,400 

60-65 

19,900 

6 

60-66 

20,000 

61-68 

25,700 

61-64 

25,500 

61-75 

26, 100 

16-42 

24,200 

60-62 

19,800 

7 

60-66 

20,000 

61-72 

25,900 

61-60 

25,200 

61-79 

26,300 

61-37 

23,900 

60-60 

19,600 

8 

60-78 

20,600 

61-78 

26,200 

61-55 

24,900 

61-85 

26,700 

61-36 

23,800 

60-60 

19,600 

9 

60-90 

21,300 

61-84 

26,600 

61-48 

24,500 

61-85 

26,700 

61-34 

23,700 

60-56 

19,400 

10 

60-90 

21,300 

61-90 

27,000 

61-45 

24,400 

61-85 

26,700 

61-33 

23,700 

60-56 

19,400 

11 

60-95 

21,500 

61-87 

26,800 

61-46 

24,400 

61-90 

27,000 

61-33 

23,700 

60-60 

19,600 

12 

61-05 

22,100 

61-85 

26,700 

61-40 

24,100 

61-93 

27,100 

61-30 

23,500 

60-60 

19,600 

13 

61-10 

22,  m 

61-85 

26,700 

61-38 

24,000 

61-80 

26,400 

61-25 

23,200 

60-60 

19,600 

14 

61  15 

22,700 

61-85 

26,700 

61-40 

24,100 

61-80 

26,400 

61-20 

22,900 

60-55 

19,400 

15 

61-18 

22,800 

61-85 

26,700 

61-43 

24,800 

61-80 

26,400 

61-15 

22,600 

60-55 

19,400 

16 

61-25 

23,200 

61-83 

26,500 

61-43 

24,300 

61-80 

26,400 

61-15 

22,600 

60-56 

19,400 

17 

61-34 

23,700 

61-81 

26,400 

61-45 

24,400 

61-65 

25,500 

61-10 

22,400 

60-66 

20,000 

18 

61-42 

24,200 

61-81 

26,400 

61-47 

24,500 

61-70 

25,800 

61-10 

22,400 

60-55 

19,400 

19 

61-48 

24,500 

61-80 

26-400 

61-50 

24, 700 

61-75 

26, 100 

61-10 

22,400 

60-54 

19,300 

20 

61-48 

24,500 

61-78 

26,200 

61-53 

24,800 

61-75 

26, 100 

61-05 

22, 100 

60-53 

19,300 

21 

61-52 

24,800 

61-77 

26,200 

61-56 

25,000 

61-78 

26,200 

61-05 

22,100 

60-52 

19,200 

22 

61-52 

24,800 

61-75 

26, 100 

61-57 

25,000 

61-80 

26,400 

61-05 

22,100 

60-50 

19,100 

23 

61-52 

24,800 

61-76 

26, 100 

61-57 

25,000 

61-75 

26,100 

61-00 

21,800 

60-50 

19,100 

24 

61-52 

24,800 

61-76 

26,100 

61-54 

24,900 

61-75 

26, 100 

61-00 

21,800 

60-48 

19,000 

25 

61-52 

24,800 

61-75 

26,100 

61-51 

24,700 

61-70 

25,800 

60-95 

21,500 

60-50 

19,100 

26 

61 -.55 

24,900 

61-75 

26, 100 

61-48 

24,, 500 

61-70 

25,800 

60-90 

21,300 

60-46 

18,900 

27 

61-60 

25,200 

61-73 

26,000 

61-45 

24,4(K) 

61-70 

25,800 

60-90 

21,300 

60-42 

18,700 

28 

61-62 

25,300 

61-70 

25,800 

61-48 

24,. 500 

61-70 

25,800 

60-88 

21,200 

60-40 

18,6IK) 

29 

61-62 

25,300 

61-70 

25,800 

61-45 

24,400 

01-68 

25,700 

60-85 

21,000 

60-35 

18,300 

30  

31  

61-62 

61-62 

25,300 

25,300 

61-68 

61-68 

25,700 

25,700 

61-48 

24,500 

61-65 

61-60 

25,500 

25,200 

60-80 

20,700 

60 -.30 
60-30 

18,000 

18,000 

Note. — Daily  discharges  are  taken  from  rating  curve  plotted  for  Slave  Falls.  Gauge  heights  are  referred  to  tail-race 
gauge  at  Point  du  Bois. 
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SESSIONAL  PAPER  No.  25f 


Daily  Discharge  and  Gauge  Height  of  Winnipeg  River  at  Slave  Falls,  for 

1912. 

[Drainage  Aresa,  49,700  square  miles.) 


Day. 

Januarj’. 

February. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec.-ft . 

Feet. 

Sec.-ft , 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sce.-ft . 

Feet. 

Sec.-ft . 

1 

60-30 

18,000 

60-40 

18,600 

59-85 

15,700 

‘59-19 

12,300 

‘60-01 

16.500 

62-05 

27,900 

2 

60-30 

18,000 

60-40 

18,600 

59-84 

15,600 

‘59-20 

12,300 

60-07 

16,800 

62-15 

28,500 

3 

60-30 

18,000 

60-35 

18,300 

59-83 

15,600 

‘59-21 

12,400 

60-10 

17,000 

62-15 

28,500 

4 

60-35 

18,. 300 

60-30 

18,000 

59-82 

15,500 

59-23 

12,500 

60-45 

18,808 

‘62-27 

29,200 

5 

60-40 

18,600 

60-28 

17,900 

59-80 

15,400 

59-23 

12,500 

60-50 

19,100 

‘62-39 

29,900 

6 

60-65 

19,900 

60-28 

17,900 

59-77 

15,300 

‘59-24 

12,500 

60-40 

18,600 

62-50 

30,600 

7 

61-00 

21,800 

60-28 

17,900 

59-75 

15,200 

‘59-25 

12,600 

60-48 

19,000 

62-50 

30,600 

8 

61-05 

22,100 

60-25 

17,800 

59-72 

15,000 

‘59-26 

12,600 

60-52 

19,200 

62-55 

30,900 

9 

61-10 

22,400 

60-23 

17,700 

59-68 

14,800 

‘59-27 

12,700 

60-65 

19,900 

62-30 

29,400 

10 

61-10 

22,400 

60-20 

17,500 

59-66 

14,700 

‘59-28 

12,700 

‘60-75 

20,400 

62-25 

29,100 

11 

61-10 

22,400 

60-15 

17,200 

59-64 

14,600 

‘59-29 

12,800 

60-85 

21,000 

‘62-21 

28,800 

12 

61-10 

22,400 

60-12 

17,100 

59-62 

14,500 

59-29 

12.800 

‘60-92 

21,400 

‘62-17 

28.600 

13 

61-05 

22,100 

60-10 

17,000 

59-59 

14,300 

‘59-30 

12,900 

61-00 

21.800 

‘62-13 

28.300 

14 

61-05 

22,100 

60-05 

16,700 

159 - 56 

14,200 

‘59-31 

12,900 

61-20 

22,900 

‘62-19 

28.700 

15 

61-00 

21,800 

60-02 

16,600 

I59-53 

14,000 

‘59-32 

13,000 

61-35 

23,800 

62-05 

27,900 

16 

60-95 

21,500 

60-00 

16,500 

‘59-50 

13,900 

‘59-33 

13,000 

‘61-37 

23,900 

62-05 

27,900 

17 

60-70 

20,200 

60-00 

16,500 

‘59-47 

13,700 

‘59-34 

13,100 

61-40 

24,100 

62-03 

27,700 

18 

60-70 

20,200 

60-00 

16,500 

‘59-44 

13,600 

‘59-35 

13,100 

61-43 

24,300 

62-15 

28,500 

19 

60-70 

20,200 

59-98 

16,400 

‘59-40 

13,400 

59-35 

13,100 

‘61-47 

24,500 

62-01 

27,600 

20 

60-65 

19,900 

59-97 

16,300 

‘59-38 

13,300 

‘59-40 

13,400 

61-50 

24,700 

62-03 

27,700 

21 

60-60 

19,600 

59-96 

16,300 

‘59-33 

13,000 

‘59-45 

13,600 

61-51 

24,700 

62-03 

27,700 

22 

60-55 

19,400 

59-95 

16,200 

59-30 

12,900 

‘59-50 

13,900 

61-55 

24,900 

62-00 

27,600 

23 

60-55 

19,400 

59-94 

16,100 

‘59-24 

12,500 

‘59-55 

14,100 

61-62 

25,300 

61-95 

27,300 

24 

60-55 

19,400 

59-93 

16,100 

‘59-18 

12,200 

‘59-60 

14,400 

61-70 

25,800 

61-90 

27,000 

25 

60-50 

19,100 

59-92 

16,000 

59-12 

11,900 

‘59-65 

14,600 

61-74 

26,000 

61-80 

26,400 

26 

60-45 

18,800 

59-91 

16,000 

‘59-13 

12,000 

‘59-71 

15,000 

‘61-79 

26,300 

61-89 

26.900 

27 

60-45 

18,800 

59-89 

15,900 

‘59-14 

12,000 

‘59-77 

15,300 

61-85 

26-700 

61-88 

26,800 

28 

60-45 

18,800 

59-89 

15,900 

‘59-15 

12,100 

‘59-83 

15,600 

61-88 

26,800 

‘61-88 

26.800 

29 

60-43 

18,700 

59-88 

15,800 

‘59-16 

12,100 

‘59-89 

15,900 

61-91 

27,000 

61-89 

26,900 

30 

60-41 

18,600 

‘59-17 

12,200 

‘59-95 

16,200 

61-95 

27.300 

61-87 

26,800 

31 

60-40 

18,600 

‘59-18 

12;  200 

61-98 

27.400 

July. 

August. 

September. 

October. 

November. 

December. 

1 

61-96 

27,300 

62-05 

27,900 

61-99 

27,500 

'62-52 

30,700 

63-25 

35,800 

62-60 

31.300 

2 

61-89 

26,900 

62-05 

27,900 

61-99 

27,500 

'62-55 

30,900 

63-25 

35,800 

62-60 

31.300 

3 

61-87 

26,800 

62-01 

27,600 

62-00 

27,600 

'62-58 

31,100 

63-25 

35.800 

62-60 

31.300 

4 

61-84 

26,600 

62-05 

27.900 

62-47 

30,400 

'62-61 

31,300 

63-25 

35.800 

62  60 

31.300 

5 

61-79 

26,300 

62-09 

28,100 

62-35 

29,700 

'62-64 

31,500 

63-20 

35,400 

62-60 

31,300 

6 

61-75 

26, 1(X) 

62-07 

28,000 

62-16 

28,500 

'62-67 

31,700 

63-15 

35.100 

62-60 

31,318) 

7 

61-76 

26,100 

62-10 

28,200 

62-25 

29,100 

62-70 

31.900 

63-15 

35.100 

62-50 

30.6(8) 

8 

61-78 

26,200 

63-05 

27,900 

62-25 

29,100 

62-70 

31,9(8) 

63  15 

35,1(8) 

62-50 

30.6(8) 

9 

61-76 

26.  KX) 

62-05 

27,900 

62-26 

29,100 

62-74 

32,200 

63-15 

35.100 

62-50 

30,600 

10 

61-76 

26,100 

62-06 

27,900 

62-25 

29,100 

62-80 

32,600 

63-15 

35. 100 

62. 50 

30.(88) 

11 

61-75 

26. 1(K) 

62-07 

28,  (8X) 

62-23 

28,9(8) 

62-91 

33,4(8) 

63-15 

35,100 

62-40 

8).  (88) 

12 

61-76 

26. 1(K) 

62-08 

28,(88) 

62-25 

29,100 

62-96 

33,7(8) 

63-10 

34,7(8) 

62  40 

30,(88) 

13 

61-76 

26, 100 

62-09 

28,100 

62-25 

29, 100 

62-98 

33.8(8) 

63  10 

34,7(8) 

62  40 

;io,t88) 

14 

61 -75 

26, 1(X) 

‘62-03 

27.700 

62-27 

29,2(8) 

6;i-03 

34. -2(8) 

61  (8) 

34.0(8) 

62-:io 

29,4(8) 

15 

61-77 

26,300 

‘62-03 

27,700 

62-30 

29,400 

63-05 

34.3(8) 

62-90 

33,3(8) 

62  30 

29,4(8) 

16 

61-79 

26,300 

62-03 

27,7)8) 

*62-32 

29, 5«) 

63-06 

34,4(8) 

62-85 

32,9(8) 

62  :«) 

29,4(8) 

17 

61-80 

26,4(K( 

62-02 

27,7(8) 

‘62-35 

29,7(8) 

63-10 

34,7(8) 

62  85 

32,9(8) 

62-20 

2s.  S<8) 

18 

61-78 

26,2(H1 

62-04 

27,8(8) 

'62-37 

29,8(8) 

63  10 

34,7(8) 

62  85 

32.  (.88) 

62  20 

Nto 

19 

61-75 

26.  KM) 

62-05 

27,9(8) 

'62-40 

30.(88) 

63-15 

35, 1(8) 

62  85 

32.9(8) 

62-20 

20 

61-76 

26,  KK) 

61-98 

27,4(8) 

'62  42 

30, 100 

63-20 

35,4(8) 

62  85 

32,188) 

62  20 

jN.MRt 

21  . 

61-74 

26,(KXI 

62  (8) 

27,(98) 

62-45 

30,3(8) 

63-28 

36,(88) 

62  .sc 

2.S..S(8) 

22 

61-70 

25,800 

62-05 

27,9(8) 

6;i  46 

30,4(8) 

6(-2.S 

36,(88) 

62  80 

32,6(8) 

62  -20 

2,S,.S»8) 

23 

61-75 

26.  KKI 

62-03 

27,7(8) 

62-48 

30,. 5(8) 

63-28 

36,(88) 

62  80 

32,(98) 

62  20 

iVs  vm 

24  . 

61  77 

26.2(HI 

61-98 

27,4(8) 

62  51 

30,7(8) 

63-25 

35,8(8) 

62  .SO 

32,(98) 

62  20 

25  

61-79 

26,3(XI 

62-00 

27,(98) 

62-58 

31, 100 

63  25 

35,8(8) 

62  75 

32.2(8) 

■2.s,.S(8) 

26 

61  -80 

26,400 

62  (8) 

27,(98) 

62-57 

31. 1(8) 

61  20 

35,4(8) 

62  75 

32,2(8) 

62  •20 

2s.  ,V8) 

27 

61  84 

26,6(81 

62  (8) 

27,(98) 

62  - 56 

31,(88) 

61-20 

35,4(81 

62  75 

32.2(8) 

67  20 

28 

61-85 

26,7(8) 

62  (8) 

27,(98) 

62  .56 

31,(88) 

61  20 

35,4(81 

62  75 

32,2(8) 

62  -20 

;Vs 

29 

61  -89 

26.188) 

61  99 

27.. V8) 

62  46 

;9),4(8) 

61  25 

35,8(8) 

62  75 

32,2(8) 

62-20 

3(1 

61-90 

27,(88) 

62  (8) 

27,(98) 

'62  49 

19).  (98) 

61  25 

3.5. St  8) 

62  75 

32, '2(8) 

62  10 

2s  .ss) 

31 

61  94 

27,2(8) 

62  (8) 

27,(98) 

61  30 

36.  2(8) 

62  10 

2s  2(8) 

N<it>:  Dully  iliM-lmrtteM  ure  luki-ii  from  rut  mg  iilnttfil  for  Slh\o  lulU.  Onuco  lu'ifililii  nrv  rt'lorrtsl  to  («i|  r«c« 

KUiigu  ul  1‘uint  ilu  Mimh.  Guiige  IiimkIiI*  murlkcil  lliun  (')  iiit<<r|Miluliul. 
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BEPARTMEyT  OF  TEE  INTERIOR 


6 GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Slave  Falls,  for 

1913. 


[Drainage  area,  49,700  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

1 

62-10 

28,200 

62-10 

28,200 

60-90 

21,300 

59-90 

15,900 

60-89 

21,200 

62-81 

32,600 

2 

62-00 

27,600 

62-10 

28,200 

60-90 

21,300 

59-95 

16,200 

61-11 

22,400 

62-94 

33,600 

3 

62-00 

27,600 

62  10 

28,200 

60-90 

21,300 

59-95 

16,200 

61-18 

22,800 

62-89 

33,200 

4 

62-00 

27,600 

62-10 

28,200 

60-80 

20,700 

60-00 

16,500 

61-27 

23,300 

62-96 

33,700 

5 

62-00 

27,600 

62-10 

28,200 

60-80 

20,700 

60-00 

16,500 

61-51 

24,700 

63-00 

34,000 

6 

62-00 

27,600 

62-10 

28,200 

60-80 

20,700 

60-00 

16,. 500 

61-61 

25,300 

62-93 

33,. 500 

7 

62-00 

27,600 

62-10 

28,200 

60-80 

20,700 

60-00 

16,500 

61-72 

25,900 

62-96 

33,700 

8 

62-00 

27,600 

62-00 

27,600 

60-70 

20,200 

60-00 

16,500 

61-70 

25,800 

62-92 

33,400 

9 

62-00 

27,600 

62-00 

27,600 

60-70 

20,200 

60-00 

16,500 

61-82 

26,500 

63-03 

34,200 

10 

62  00 

27,600 

62-00 

27,600 

60-60 

19,500 

60  00 

16,500 

61-89 

26,900 

63-02 

34,100 

11 

62-00 

27,600 

62-00 

27,600 

60-60 

19,600 

60-05 

16,700 

61-98 

27,400 

63-05 

34,300 

12 

62-10 

28,200 

62-00 

27,600 

60-50 

19,100 

60-05 

16,700 

62-03 

27,700 

63-05 

34,300 

13 

62  10 

28,200 

62-00 

27,600 

60-50 

19,100 

60-05 

16,700 

62-03 

27,700 

63-11 

34,800 

14 

62-10 

28,200 

62-00 

27,600 

60-50 

19,100 

60-05 

16,700 

62-10 

28,200 

63-05 

34,300 

15 

62-10 

28,200 

61-90 

27,000 

60-40 

18,600 

60-05 

16,700 

62-11 

28,200 

62-94 

33,600 

16 

62-10 

28,200 

61-90 

27,000 

60-40 

18,600 

60-10 

17,000 

62-14 

28,400 

63-01 

34,100 

17 

62-10 

28,200 

61-80 

26,400 

60-40 

18,600 

60-10 

17,000 

62-12 

28,300 

63-02 

34,100 

18 

62-10 

28,200 

61-80 

26,400 

60-30 

18,000 

60-15 

17,200 

62-15 

28,500 

62-99 

33,900 

19 

62-10 

28,200 

61-60 

25,200 

60-30 

18,000 

60-15 

17,200 

62-37 

29,800 

62-94 

33,600 

20 

62-10 

28,200 

61-60 

25,200 

60-30 

18,000 

60-20 

17,500 

62-43 

30,200 

62-90 

33,300 

21 

62-10 

28,200 

61-30 

23,500 

60-20 

17,500 

60-20 

17,500 

62-43 

30,200 

62-88 

33,100 

22 

62-10 

28,200 

61-30 

23,500 

60-20 

17,500 

60-30 

18,000 

62-43 

30,200 

62-87 

33,100 

23 

62-10 

28,200 

61-20 

22,900 

60-10 

17,000 

60-30 

18,000 

62-68 

31,800 

62-95 

33,600 

24 

62-10 

28,200 

61-10 

22,400 

60-10 

17,000 

60-40 

18,600 

62-70 

31,900 

62-96 

33,700 

25 

62-10 

28,200 

61-10 

22,400 

60-10 

17,000 

60-50 

19,100 

62-78 

32,400 

62-85 

32,900 

26 

62-10 

28,200 

61-00 

21,800 

60-10 

17,000 

60-50 

19,100 

62-80 

32,600 

62-86 

33,000 

27 

62-10 

28,200 

61-00 

21,800 

60-10 

17,000 

60-60 

19,600 

62-76 

32,300 

62-85 

32,900 

28 

62-10 

28,200 

61-00 

21,800 

60-10 

17,000 

60-70 

20,200 

62-88 

33,100 

62-92 

33,400 

29 

62-10 

28,200 

60-00 

16,500 

60-70 

20,200 

62-86 

33,000 

62-85 

32,900 

30 

62-10 

28,200 

60-00 

16,500 

60-70 

20,200 

62-83 

32,800 

62-91 

33,400 

31 

62-10 

28,200 

59-90 

15,900 

62-86 

33,000 

July. 

August. 

September. 

October. 

November. 

December. 

1 

62-89 

33,200 

61-90 

27,000 

61-84 

26,600 

61-03 

22,000 

59-80 

15,400 

59-89 

15,900 

2 

62-93 

33,500 

61-90 

27,000 

61-80 

26,400 

60-93 

21,400 

59-60 

14,400 

59-82 

15,500 

3 

62-91 

33,300 

61-87 

26,800 

61-81 

26,400 

60-75 

20,500 

59-70 

14,900 

59-82 

15,500 

4 

62-91 

33,300 

62-00 

27,600 

61-80 

26,400 

60-59 

19,600 

59-70 

14,900 

59-77 

15,300 

5 

62-82 

32,700 

61-94 

27,200 

61-77 

26,200 

60-62 

19,800 

59-91 

16,000 

59-79 

15,400 

6 

62-75 

32,200 

61-98 

27,400 

61-70 

25,800 

60-70 

20,200 

59-87 

15,800 

59-77 

15,300 

7 

62-81 

32,600 

62-02 

27,700 

61-60 

25,200 

60-42 

18,700 

59-84 

15,600 

59-54 

14,100 

8 

62-72 

32,000 

62-01 

27,600 

61-77 

26,200 

60-45 

18,800 

59-84 

15,600 

59-82 

15,500 

9 

62-71 

32,000 

62-02 

27,700 

61-76 

26, 100 

60-46 

18,900 

59-84 

15,600 

59-76 

15,200 

10 

62-73 

32,100 

61-97 

27,400 

61-70 

25,800 

60-45 

18,800 

>59-83 

15,600 

59-79 

15,400 

11 

62-80 

32,600 

62-07 

28,000 

61-62 

25,300 

60-32 

18,100 

>59-83 

15,600 

59-74 

15, 100 

12 

62-68 

31,800 

62-09 

28,100 

61-66 

25,600 

60-16 

17,300 

>59-82 

15,500 

59-69 

14,800 

13 

62-52 

30,700 

62-12 

28,300 

61-62 

25,300 

60-32 

18,100 

>59-82 

15,500 

59-72 

15,000 

14 

62-52 

30,700 

62-07 

28,000 

61-54 

24,900 

60-27 

17,900 

>59-81 

15,500 

59-56 

14,200 

15 

62-51 

30,700 

62-16 

28,500 

61-81 

26,400 

60-19 

17,400 

>59-80 

15,400 

59-59 

14,300 

16 

62-37 

29,800 

62-13 

28,300 

61-59 

25,200 

60-19 

17,400 

59-79 

15,400 

59-59 

14,. 300 

17 

62-24 

29,000 

62-09 

28,100 

61-58 

25, 100 

60-16 

17,300 

>59-78 

15,300 

59-64 

14,600 

18 

62-11 

28,200 

62-20 

28,800 

61-63 

25,400 

60-06 

16,800 

>59-77 

15,300 

59-58 

14,300 

19 

62-07 

28,000 

62-19 

28,700 

61-48 

24,500 

59-65 

14,600 

>59-76 

15,200 

59-56 

14,200 

20 

61-99 

27,500 

62-14 

28,400 

61-43 

24,300 

60-02 

16,600 

>59-75 

15,200 

59-49 

13,800 

21 

61-98 

27,400 

62-06 

27,900 

61-36 

23,900 

60-07 

16,800 

>59-73 

15,100 

59-42 

13,500 

22 

62-00 

27,600 

62-05 

27,900 

61-58 

25, 100 

60-02 

16,600 

>59-71 

15,000 

59-46 

13,700 

61-94 

27,200 

61-98 

27,400 

61-53 

24,800 

60-02 

16,600 

59-69 

14,800 

59-49 

13,800 

24 

61-90 

27,000 

61-96 

27,. 300 

61-48 

24,500 

60-00 

16,500 

>59-73 

15,100 

59-59 

14,300 

25 

61-93 

27,100 

61-95 

27,300 

61-40 

24,100 

59-78 

15,300 

>59-77 

15,300 

59-44 

13,600 

26 

61-82 

26,500 

61-92 

27,100 

61-35 

23,800 

59-99 

16,400 

>59-81 

15,500 

59-39 

13,300 

27 

61-72 

25,900 

61-92 

27,100 

61-25 

23,200 

60-60 

19,600 

59-84 

15,600 

59-32 

13,000 

28 

61-85 

26,700 

61-88 

26,800 

61-16 

22,700 

60-10 

17,000 

59-86 

15,700 

59-38 

13,300 

29 

61-89 

26,900 

61-85 

26,700 

61-24 

23,200 

60-10 

17,000 

.59-82 

15.500 

59-51 

13,900 

30  

31  

61-88 

61-89 

26,800 

26,900 

61-85 

61-78 

26,700 

26,200 

61-13 

22,500 

60-00 

60-00 

16,500 

16,500 

59-64 

14,600 

59-54 

59-51 

14,100 

13,900 

Notes.— Daily  discharges  are  taken  from  rating  curve  plotted  for  .Slave  falls.  Gauge  heights  are  referred  to  tail-race 
gauge  at  Point  du  Bois.  Gauge  heights  marked  thus  {•)  interpolated. 
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SESSIONAL  PAPER  No.  25f 


Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Slave  Falls,  for 

1914. 


[Drainage  area,  49,700  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

' Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height . 

charge 

Height . 

charge 

Height. 

charge . 

Height . 

charge . 

Height. 

charge . 

Height . 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

59-37 

13,200 

59-17 

12,200 

59-10 

11,800 

59-57 

14,200 

59-80 

15,400 

61-55 

24,900 

9 

59-47 

13,700 

59-35 

13,100 

59-32 

13,000 

59-52 

14,000 

59-72 

15,000 

61-50 

24,700 

3 

59-50 

13,900 

59-27 

12,700 

59-32 

13,000 

59-52 

14,000 

59-62 

14,500 

61-95 

26,300 

4 

59-37 

13,200 

59-37 

13,200 

59-32 

13,000 

59-50 

13,900 

59-85 

15,700 

62-12 

28,300 

5 

59-55 

14, 100 

59-35 

13,100 

59-27 

12,700 

59-42 

13,500 

59-92 

16,000 

62-12 

28,300 

6 

.59  - 50 

13,900 

59-35 

13, 100 

59-42 

13,500 

59-57 

14,200 

59-85 

15,700 

62-27 

29,200 

7 

59-50 

13,900 

59-25 

12,600 

59-40 

13,400 

59-52 

14,000 

60-05 

16,700 

62-32 

29,500 

8 

59-55 

14,100 

59-30 

12,900 

59-30 

12,900 

59-60 

14,400 

59-95 

16,200 

62-42 

30,100 

9 

.59-50 

13,900 

59-50 

13,900 

59-55 

14,100 

59-57 

14,200 

60-10 

17,000 

62-62 

31,400 

10 

59-42 

13,500 

59-37 

13,200 

59-57 

14,200 

59-42 

13,500 

59-95 

16,200 

62-72 

32,000 

11 

59-37 

13,200 

59-45 

13,600 

59-47 

13,700 

59-47 

13,700 

60-25 

17,800 

62-77 

32,400 

12 

.59-42 

13,500 

59-47 

13,700 

59-47 

13,700 

59-42 

13,500 

60-15 

17,200 

62-82 

32,700 

13 

59-40 

13,400 

59-45 

13,600 

59-47 

13,700 

59-60 

14,400 

60-20 

17,500 

62-82 

32,700 

14 

59-42 

13,500 

59-55 

14,100 

59-52 

14,000 

59-57 

14,200 

60-25 

17,800 

62-82 

32,700 

15 

.59-52 

14,000 

59-22 

12,400 

59-42 

13,500 

59-62 

14,500 

60-30 

18,000 

62-95 

33,600 

16 

59-47 

13,700 

59-45 

13,600 

59-57 

14,200 

59-57 

14,200 

60-25 

17,800 

62-87 

33,100 

17 

.59-37 

13,200 

59-47 

13,700 

59-52 

14,000 

59-57 

14,200 

60-25 

17,800 

62-92 

33,400 

18 

59-27 

12,700 

59-37 

13,200 

59-62 

14,500 

59-57 

14,200 

60-45 

18,800 

63-02 

34,100 

19 

59-57 

14,200 

59-32 

13,000 

59-52 

14,000 

59-57 

14,200 

60-45 

18,800 

63-05 

34,300 

20 

59-45 

13,600 

59-37 

13,200 

59-57 

14,200 

59-67 

14,700 

60-50 

19,100 

62-92 

33,400 

21 

59-60 

14,400 

59-32 

12,900 

59-50 

13,900 

59-67 

14,700 

60-55 

19,400 

62-92 

33,400 

22 

59-57 

14,200 

59-07 

11,700 

59-40 

13,400 

59-70 

14,900 

60-55 

19,400 

63-10 

34,700 

23 

59-47 

13,700 

59-40 

13,400 

.59-52 

14,000 

59-72 

15,000 

60-55 

19,400 

63-12 

34,800 

24 

59-50 

13,900 

59-42 

13,500 

59-57 

14,200 

59-72 

15,000 

60-60 

19,600 

63-12 

34,800 

25 

59-22 

12,400 

59-37 

13,200 

59-50 

13,900 

59-62 

14,500 

60-65 

19,900 

. 63-12 

34,800 

26 

59-47 

13,700 

59-32 

12,900 

59-57 

14,200 

59-60 

14,400 

60-85 

21,000 

63-12 

34,800 

27 

59-40 

13,400 

59-22 

12,400 

59-52 

14,000 

59-77 

15,300 

61-00 

21,800 

63-12 

34,800 

28 

59-27 

12,700 

59-27 

12,700 

59-50 

13,900 

59-82 

15,500 

61-00 

21,800 

63-10 

34,700 

29 

59-37 

13,200 

59-42 

13,500 

59-80 

15,400 

61-10 

22,400 

63-27 

35,900 

30 

59-32 

13,000 

59-57 

14,200 

59-77 

15,300 

61-20 

22,900 

63-32 

36,300 

31 

59-25 

12,600 

59 -.52 

14.000 

61-20 

22,900 

July. 

August. 

September. 

October. 

November. 

December. 

1 

63-27 

35,900 

63-07 

34,500 

62-42 

30,100 

61-60 

25,200 

60-92 

21,400 

60-82 

20,800 

2 

63-37 

36,700 

63-05 

34,300 

62-27 

29,200 

61-50 

24,700 

61-12 

22,500 

60-77 

20,600 

63-32 

36,300 

63-02 

34,100 

62-20 

28,800 

61-45 

24,400 

60-95 

21,500 

60-77 

A).  6(8) 

4 

63-32 

36,300 

63-05 

34,300 

62-12 

28,300 

61-37 

23,900 

61-02 

21,9(8) 

60-80 

20,700 

5 

63-20 

35,400 

63-02 

34,100 

62-07 

28,000 

61-57 

25,000 

60-92 

21,400 

60-75 

20.500 

6 

63-42 

37,100 

62-92 

.33,400 

61-82 

26,500 

61-57 

25,000 

60-87 

21,100 

60-57 

19,500 

7 

63-32 

.36,300 

62-82 

32,700 

61-82 

26,500 

61-57 

25,000 

60-85 

21,000 

60-72 

20,300 

8 

63-35 

36,500 

62-82 

32,700 

61-82 

26,500 

61-55 

24,9(8) 

60-75 

20,500 

60-70 

A).A8) 

9 

63-32 

.36,300 

62-72 

32,000 

61-80 

26,4(8) 

61-47 

24,5(8) 

61-05 

22,1(8) 

60-65 

19,9(8) 

10 

63-30 

36,100 

62-80 

32,600 

61-77 

26,200 

61-52 

24,800 

60-80 

20,700 

60-67 

A),  (88) 

11 

63-27 

.35,900 

62-82 

32,700 

61-67 

25,6(8) 

61-57 

25,000 

60-77 

20,600 

60-67 

A).  (88) 

12 

63-27 

35,900 

62-77 

32,400 

61-72 

25,9(8) 

61-67 

25,6(8) 

60-75 

20,500 

60-65 

19,9(8) 

13.. 

63-37 

36,700 

62-80 

32,6(8) 

61-62 

25,300 

61-77 

26,2(8) 

60-95 

21,5(8) 

60-52 

19.  A8) 

14 

63-40 

36,9(X) 

62-77 

32,400 

61-70 

25,8(8) 

61-82 

26,500 

60-87 

21,1(8) 

60-67 

A).  (88) 

15 

63-42 

37,100 

62-70 

31,900 

61-62 

25,300 

61-77 

26,200 

60-72 

20,300 

60-62 

19,7(8) 

16 

63-45 

37,300 

62-62 

31,4(8) 

61-62 

25,3(8) 

61-75 

26. 1(8) 

60-92 

21,4(8) 

60  (8) 

19,6(8) 

17 

6.3 -37 

36,700 

62-77 

32,4(8) 

61-65 

25,5(8) 

61  67 

25,(88) 

60-87 

21,1(8) 

60-57 

19,5(8) 

18 

6.3-32 

36, 3(H) 

62-77 

32,4(8) 

61-57 

25.(88) 

61  65 

25,5(8) 

(8)  - .SO 

20,7(8) 

60-50 

19. 1(8) 

19.. 

6.3-27 

35,9(M) 

62-67 

31,7(8) 

61-52 

24,8(8) 

61-62 

25,3(8) 

60-77 

20,(88) 

60  47 

is.  9(8) 

63-40 

36,900 

62-62 

31,4(8) 

61-45 

24,4(8) 

61  62 

25,3(8) 

60-77 

20,(88) 

60-35 

1.S.A8) 

21 

63-45 

37,300 

62-60 

31,3(8) 

61-67 

25.(88) 

61-60 

25,2(8) 

60-72 

20.. 3(8) 

60  62 

19,7(8) 

22 

63-37 

36,7(8) 

62-57 

.31,1(8) 

61  67 

25.(88) 

61-52 

24,8(8) 

60-70 

20,2(8) 

60-50 

19, 1(8) 

6.3-42 

37,  KK) 

62-57 

31,1(8) 

61-67 

25,(88) 

61  37 

23.9(8) 

(8)  77 

20,(88) 

(8)  42 

is,  7(8) 

24 . . 

63-37 

36,7(8) 

62-67 

31,7(8) 

6105 

25,5(8) 

61  32 

23,(88) 

60  .SO 

■A),  7(8) 

60-42 

1S.A8) 

25 

63-40 

36,9(8) 

62-62 

31,4(8) 

61  62 

25,3(8) 

61  30 

23,500 

60  77 

A).  (88) 

60-35 

IS.  3(8) 

20 

0.3-27 

35,(88) 

62-62 

31,4(8) 

61-57 

25,(88) 

61-32 

23,6(8) 

60-72 

A).  188) 

60  32 

18, 1(8) 

27 

63-37 

36,7(8) 

62-62 

31,4(8) 

61  45 

24,4(8) 

61 -.17 

23,9(8) 

60-72 

A),  3(8) 

60  40 

18,(88) 

28. . ... 

63-;iO 

36,  1(8) 

02-60 

31,3(8) 

61  62 

25. 188) 

61  12 

22,. V8) 

60-70 

A),A8) 

60  47 

Is. 918) 

29 

63-27 

.35,188) 

62-57 

31, 1(8) 

61  60 

25,2(8) 

61-07 

22,218) 

60  70 

A),A8) 

60  47 

1S.)88) 

30 

63-22 

35,(88) 

62-40 

18). (88) 

61-57 

25,(88) 

61  12 

22.. V8) 

60-75 

A).  5(8) 

60  45 

1S.S18) 

31 

63-07 

.34.. V8) 

62  .52 

:«),7(8) 

61  07 

22,2(8) 

60  42 

l.S,  A8) 

Notk.— I >tkily  iliHolmriien  are  tnkfii  (rum  riidng  eurvo  |ilulti>tl  fur  ,'4|uv<<  falU 
sauge  at  l*uiiit  ilu  iluiii. 
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DEPARTilEXT  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 

Monthly  Discharge  of  Winnipeg  River  at  Slave  Falls,  for  the  years  1911-14. 

[Drainage  Area,  49,700  square  miles.] 


Discharge  in  Second-feet. 


Run-Off. 


Month. 


1911. 


January 

February 

March 

April 

May 

June 

July 

August 

September . . . 

October 

November. . . 
December  . . . 

The  year 


1912. 


January 

February 

March 

April 

May 

June 

July 

August 

September. . . 

October 

November. . . 
December. . . . 

The  year 


1913. 


January 

February 

March 

April 

-May 

June 

July 

August 

September. . . 

October 

November. . . 
December. . . . 

The  year 


1914. 


January 

February 

March 

-\pril 

May 

June 

July 

Augu.st 

September. . . 

October 

November  . . 
December. . . . 

The  year 


Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage. 

area. 

17,200 

13,400 

14,900 

0-300 

0-346 

14,600 

12,400 

13,200 

0-266 

0-277 

13,500 

10,800 

12,200 

0-245 

0-283 

13,000 

10,800 

12,000 

0-241 

0-269 

17,000 

12,600 

14,900 

0-300 

0-346 

19,800 

17,000 

18,400 

0-370 

0-413 

25,300 

19,800 

22,900 

0-461 

0-532 

27,000 

25,200 

26,100 

0-525 

0-605 

25,700 

24,000 

24,800 

0-499 

0-557 

27, 100 

24,500 

25,900 

0-521 

0-601 

25,200 

20,700 

22,900 

0-461 

0-514 

20,400 

18,000 

19,300 

0-388 

0-447 

27,100 

10,800 

18,900 

0-381 

5-190 

22,400 

18,000 

20,000 

0-402 

0-464 

18,600 

15,800 

16,900 

0-340 

0-367 

15,700 

11,900 

13,800 

0-278 

0-321 

16,200 

12,300 

13,500 

0-272 

0-304 

27,400 

16,500 

22,800 

0,459 

0-529 

30,900 

26,800 

28,200 

0-567 

0-633 

27,300 

25,800 

26,400 

0-531 

0-612 

28, 100 

27,400 

27,800 

0-559 

0-645 

31,100 

27,500 

29,700 

0-598 

0-667 

36,200 

30,700 

34,000 

0-684 

0-789 

35,800 

32,200 

33,800 

0-680 

0-759 

31, -300 

28,200 

29,700 

0-598 

0-689 

36,200 

11,900 

24,700 

0-497 

6-779 

28,200 

27,600 

28,000 

0-563 

0-649 

28,200 

21,800 

26,000 

0-523 

0-545 

21,300 

15,900 

18,700 

0-376 

0-434 

20,200 

15,900 

17,500 

0-352 

0-393 

33, 100 

21,200 

28,500 

0-573 

0-661 

34,800 

32,6(X) 

33,600 

0-676 

0-754 

33,500 

25,900 

29,700 

0-598 

0-689 

28,800 

26,200 

27,600 

0-555 

0-640 

26,600 

22,500 

25,000 

0-503 

0-561 

22,000 

14,600 

17,900 

0-360 

0-415 

16,(K)0 

14,400 

15,300 

0-308 

0-344 

15,900 

13,000 

14,500 

0-292 

0-337 

34,800 

13,000 

23,500 

0-473 

6-422 

14,400 

12,400 

13,500 

0-272 

0-314 

14,100 

11,700 

13,100 

0-264 

0-275 

14,500 

11,800 

13,700 

0-276 

0-318 

15,300 

13,5(X) 

14,400 

0-290 

0-324 

22,900 

14,500 

18,400 

0-370 

0-427 

36,300 

24,700 

32,200 

0-648 

0-723 

37,300 

34,500 

36,400 

0-732 

0-844 

34,500 

30,000 

32,200 

0-648 

0-747 

30,100 

24,400 

26, 100 

0-525 

0-586 

26,500 

22,200 

24,600 

0-495 

0-571 

22,500 

20,200 

20,900 

0-421 

0-470 

20,800 

18, 100 

19,500 

0-392 

0-452 

37,300 

11,700 

22,100 

0-444 

6-051 

Total 

in 

acre-feet. 


916,200 

733. 100 

750. 100 
714,000 
916,200 

1,094,900 

1,408,100 

1,604,800 

1.475.700 
1,592,500 
1,362,600 

1.186.700 


13,754,900 


1,229,800 

972,100 

848,500 

803,300 

1,401,900 

1,678,000 

1.623.300 
1,709,400 

1.767.300 
2,090,61X1 
2,011,200 
1,826,200 


17,961,600 


1,721,700 

1,444,000 

1,149,800 

1.041.300 
1,752,400 

1.999.300 
1,826,200 
1,697,100 

1.487.600 

1.100.600 
910,400 
891,600 


17,022,000 


830, 100 
727,500 
842,400 
856,900 
1,131,400 
1,916,000 

2.238.100 
1,979,9(X> 

1.553.100 

1.512.600 

1.242.600 
1,199,000' 


16,030,600 
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SESSIONAL  PAPER  No.  25f 

Discharge  Measurements  of  Winnipeg  River  near  Otter  Falls. 

1903,  1907-11. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1903. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Nov.  11 

W.  E.  S.  R.  Co  

101-45 

40,2401 

1907. 

Aug.  2 

(( 

101-45 

31.028 

Oct.  8 

U 

102-1 

39;  800 

1908. 

u 

104-2 

42,979 

Nov.  7 & 8 

n 

104-6 

29,980 

1909. 

May  24 

u 

104-25 

26,365 

July  17 

ii 

105-0 

26i000 

Oct.  7 

tt 

105-3 

22,500 

1910. 

July  28 

u 

105-04 

29,324 

1911. 

May  19 

u 

102-6 

15,807 

* Float  measurement. 

Note. — Gauge  heights  refer  to  upper  gauge  at  control  dam. 
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BEPARTMEyT  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Otter  Falls,  for 

1907. 


[Drainage  area,  53,000  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge . 

Height. 

charge . 

Height . 

charge. 

Height. 

charge . 

Height. 

charge . 

Height. 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

61-80 

27,860 

60-4 

19,180 

60-0 

16,700 

59-6 

14,400 

60-8 

21,660 

2 

61-72 

27,550 

60-4 

19,180 

59-9 

16,100 

59-7 

14,950 

60-8 

21,660 

3 

27,550 

18,560 

59-8 

15,500 

59-6 

14,400 

60-8 

21,660 

4 

61-80 

27,860 

60-2 

17,940 

59-7 

14,950 

59-6 

14,400 

60-8 

21,660 

62-0 

29,100 

60-3 

18,560 

59-6 

14,400 

59-6 

14,400 

60-9 

22,280 

6 

62-0 

29, 100 

60-4 

19,180 

59-6 

14,400 

59-6 

14,400 

61-0 

22,990 

7 

61-8 

27,860 

60-3 

18,560 

59-6 

14,400 

59-7 

14,950 

61-2 

24,140 

8 

61-6 

26,620 

60-4 

19,180 

59-6 

14,400 

59-8 

15,500 

61-2 

24,140 

9 

61-2 

24,140 

60-2 

17,940 

59-6 

14,400 

59-7 

14,950 

61-2 

24,140 

10 

24, 140 

17,320 

59-6 

14,400 

59-7 

14,950 

61-2 

24,140 

11 

61-2 

24,140 

60-0 

16,700 

59-6 

14,400 

59-7 

14,950 

61-4 

25,380 

12 

61-2 

24, 140 

60-2 

17,940 

59-6 

14,400 

59-7 

14,950 

61-6 

26,620 

13  

60-6 

20,420 

60-2 

17,940 

59-6 

14,400 

59-7 

14,950 

61-8 

27,860 

14 

60-8 

21,660 

60-2 

17,940 

59-6 

14,400 

59-7 

14,950 

61-8 

27,860 

15 

60-4 

19,180 

60-3 

18,560 

59-6 

14,400 

59-7 

14,950 

62-0 

29,100 

16 

60-4 

19,180 

60-1 

17,320 

59-6 

14,400 

59-7 

14,950 

62-0 

29,100 

17 

19,180 

60-1 

17,320 

59-6 

14,400 

59-7 

14,950 

62-0 

29,100 

18 

60-3 

18,560 

60-1 

17,320 

59-6 

14,400 

59-8 

15,500 

62-2 

30,340 

19 

60-6 

20,420 

60-1 

17,320 

59-6 

14,400 

60-0 

16,700 

62-2 

30,340 

20 

60-5 

19,800 

60-1 

17,320 

59-6 

14,400 

60-1 

17,320 

62-2 

30,340 

21 

60-6 

20,420 

60-0 

16,700 

59-6 

14,400 

60-1 

17,320 

62-3 

30,960 

22 

60-4 

19,180 

59-9 

16,100 

59-6 

14,400 

60-2 

17,940 

62-4 

31,580 

23 

61-5 

26,000 

60-4 

19,180 

59-9 

16,100 

59-6 

14,400 

60-2 

17,940 

62-5 

32,200 

24 

26,000 

19,800 

59-8 

15,500 

59-6 

14,400 

60-1 

17,320 

62-6 

32,820 

25 

26,000 

60-6 

20,420 

59-8 

15,500 

59-6 

14,400 

60-1 

17,320 

62-6 

32,820 

26 

61-5 

26,000 

60-8 

21,660 

59-8 

15,500 

59-6 

14,400 

60-2 

17,940 

62-6 

32,820 

27 

26,700 

60-7 

21,040 

59-8 

15,500 

59-6 

14,400 

60-3 

18,560 

62-6 

32,820 

28 

27,400 

60-6 

20,420 

59-8 

15,500 

59-6 

14,400 

60-4 

19,180 

62-7 

33,440 

29 

61-85 

28, 170 

59-9 

16,100 

59-6 

14,400 

60-5 

19,800 

62-7 

33,440 

30 

28,170 

60-0 

16,700 

59-6 

14,400 

60-5 

19,800 

62-7 

33,440 

31 

61-85 

28.170 

60-0 

16.700 

60-6 

20,420 

July. 

August. 

September. 

October. 

November. 

December. 

1 

62-7 

33,440 

62-2 

30,340 

62-9 

34,680 

63-6 

39,020 

64-2 

42,740 

64-2 

42,740 

2 

62-8 

34,060 

62-3 

30,960 

63-0 

25,-300 

63-6 

39,020 

64-2 

42,740 

64-2 

42,740 

3 

62-8 

34,060 

62-2 

30,340 

63-0 

35,300 

63-8 

40,260 

64-2 

42,740 

64-2 

42,740 

4 

62-7 

33,440 

62-2 

30,340 

63-0 

35,300 

63-8 

40,260 

64-2 

42,740 

64-2 

42,740 

5 

62-8 

34,060 

62-2 

30,340 

63-0 

35,300 

64-0 

41,500 

64-2 

42,740 

64-1 

42,120 

6 

62-7 

33,440 

62-2 

.30,340 

63-1 

35,920 

64-2 

42,740 

64-2 

42,740 

64-1 

42,120 

7 

62-8 

34,060 

62-2 

30,340 

63-2 

36,540 

64-2 

42,740 

64-2 

42,740 

64-0 

41,500 

8 

62-7 

33,440 

62-2 

30,340 

63-2 

36,540 

64-2 

42,740 

64-2 

42,740 

64-0 

41,500 

9 

62-6 

32,820 

62-2 

30,340 

63-2 

36,540 

64-2 

42,740 

64-2 

42,740 

64-0 

41,500 

10 

62-5 

32,200 

62-2 

30,340 

63-2 

36,540 

64-2 

42,740 

64-2 

42,740 

64-0 

41,500 

11 

62-5 

32,200 

62-2 

-30,340 

63-2 

36,540 

64-2 

42,740 

64-2 

42,740 

63-8 

40,260 

12 

62-5 

32,200 

62-2 

30,340 

63-2 

36,540 

64-2 

42,740 

64-2 

42,740 

63-8 

40,260 

62-4 

31,580 

62-2 

30,340 

63-2 

36,540 

64-3 

43,360 

64-2 

42,740 

63-8 

40,260 

14 

62-4 

31,580 

62-2 

30,340 

63-3 

37,160 

64-2 

42,740 

64-2 

42,740 

63-7 

39,640 

15 

62-4 

31,580 

62-2 

30,340 

63-4 

37,780 

64-2 

42,740 

64-2 

42,740 

63-6 

39,020 

16 

62-4 

31,580 

62-2 

30,340 

63-4 

37,780 

64-2 

42,740 

64-2 

42,740 

63-6 

39,020 

17 

62-4 

31,580 

62-2 

30,340 

63-4 

37,780 

64-2 

42,740 

64-2 

42,740 

63-6 

39,020 

18 

62-4 

31,580 

62-2 

30,340 

63-4 

37,780 

64-2 

42,740 

64-2 

42,740 

63-6 

39,020 

19 

62-4 

31,580 

62-2 

30,340 

63-4 

37,780 

64-2 

42,740 

64-2 

42,740 

63-6 

39,020 

20 

62-4 

31,580 

62-4 

31,580 

63-4 

37,780 

64-2 

42,740 

64-2 

42,740 

63-5 

38,400 

21 

62-4 

31,580 

62-6 

32,820 

63-4 

37,780 

64-3 

43,360 

64-2 

42,740 

63-4 

37,780 

22 

62-4 

31,580 

62-6 

32,820 

63-4 

37,780 

64-4 

43,980 

64-2 

42,740 

63-4 

37,780 

23. 

62-4 

31,580 

62-6 

32,820 

63-4 

37,780 

64-3 

43,360 

64-2 

42,740 

63-4 

37,780 

24 

62-4 

31,580 

62-6 

32,820 

63-4 

37,780 

64-3 

43,360 

64-2 

42,740 

63-3 

37,160 

25 

62-4 

31,580 

62-6 

32,820 

63-4 

37,780 

64-4 

43,360 

64-2 

42,740 

63-4 

37,780 

26 

62-3 

30,960 

62-6 

32,820 

63-4 

37,780 

64-3 

43,360 

64-2 

42,740 

63-4 

37,780 

27 

62-2 

30,340 

62-6 

32,820 

63-6 

39,020 

64-3 

43,360 

64-2 

42,740 

63-3 

37,160 

28 

62-2 

30,, 340 

62-6 

32,820 

63-6 

39,020 

64-3 

43,360 

64-1 

42,120 

63-2 

36,540 

29 

62-2 

30,340 

62-6 

32,820 

63-6 

39,020 

64-3 

43,360 

64-1 

42,120 

63-2 

36,540 

30  

31  

62-2 

62-2 

30.340 

30.340 

62-7 

62-8 

33,440 

,34.060 

63-6 

39,020 

64-2 

64-2 

42,740 

42,740 

64-1 

42,120 

63-2 

63-2 

36,540 

36,540 

Notes. — Daily  discharges  are  taken  from  rating  curve  plotted  for  Otter  falls, 
gauge  at  Point  du  Bois. 


The  gauge  heights  are  referred  to  tail-race 
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SESSIONAL  PAPER  No.  25f 

Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Otter  Falls,  for 

1908. 


[Drainage  area,  50.550  square  miles.] 


Day. 

January-. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec.-(t. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

63-2 

36.540 

63-8 

40,260 

62-7 

33,440 

61-8 

27,860 

62-0 

29.100 

63-5 

38,400 

9 

63-2 

36,540 

63-9 

40,880 

62-6 

32,820 

62-0 

29,100 

62-1 

29.720 

63-5 

38,400 

3 

63-3 

37,160 

63-8 

40,260 

62-6 

32,820 

61-9 

28,480 

62-1 

29.720 

63-5 

38,400 

4 

63-3 

37,160 

63-6 

39,020 

62-5 

32,200 

61-8 

27,860 

62-1 

29,720 

63-5 

38,400 

5 

63-2 

36,540 

63-8 

40,260 

62-5 

32,200 

62-0 

29,100 

62-1 

29,720 

63-5 

38,400 

6 

63-2 

36,540 

63-8 

40,260 

62-5 

32,200 

62-0 

29,100 

62-2 

30,340 

63-5 

38,400 

7 

63-3 

37,160 

63-8 

40,260 

62-5 

32,200 

62-0 

29,100 

62- 1 

29,720 

63-5 

38,400 

8 

63-2 

36,540 

63-8 

40,260 

62-6 

32,820 

61-9 

28,480 

62-2 

30,340 

63-5 

38,400 

9 

63-3 

36,540 

63-6 

39,020 

62-7 

33,440 

61-9 

28,480 

62-2 

30,340 

63-6 

39,020 

19 

63-3 

37,160 

63-4 

37,780 

62-7 

33,440 

61-9 

28,480 

62-2 

30,340 

63-8 

40,260 

11 

63-2 

36,540 

63-2 

36,540 

62-6 

32,820 

61-9 

28,480 

62-2 

30,340 

64-0 

41,500 

12 

63-2 

36,540 

630 

35,300 

62-4 

31,580 

61-9 

28,480 

62-3 

30,960 

64-2 

42,740 

13 

63-2 

36,540 

62-8 

34,060 

62-4 

31,580 

61-9 

28,480 

62-4 

31,580 

64-2 

42,740 

14 

63-2 

36,540 

62-8 

34,060 

62-4 

31,580 

61-9 

28,480 

62-4 

31,580 

64-2 

42,740 

15 

63-2 

36,540 

62-8 

34,060 

62-3 

30,960 

61-9 

28,480 

62-4 

31,580 

64-2 

42,740 

16 

63-2 

36,540 

62-8 

34,060 

62-6 

32,820 

61-9 

28,480 

62-4 

31,580 

64-2 

42,740 

17 

63-2 

36,540 

62-8 

34,060 

62-4 

31,580 

61-9 

28,480 

62-4 

31,580 

64-2 

42,740 

18 

63-2 

36,540 

62-8 

34,060 

62-4 

31,580 

61-7 

27,240 

62-5 

32,200 

64-2 

42,740 

19 

63-2 

36,540 

62-8 

34,060 

62-4 

31,580 

61-7 

27,240 

62-5 

32,200 

64-2 

42,740 

20 

63-2 

36,540 

62-8 

34,060 

62-2 

30,340 

61-8 

27,860 

62-5 

32,200 

64-3 

43,360 

21 

63-2 

36,540 

62-8 

34,060 

62-4 

31,580 

61-8 

27,860 

62-8 

34,060 

64-3 

43,360 

22 

63-2 

36,540 

62-6 

32,820 

62-4 

31,580 

61-8 

27,860 

62-9 

34,680 

64-3 

43,360 

23 

63-2 

36,540 

62-8 

34,060 

62-2 

30,340 

61-8 

27,860 

63-0 

35,300 

64-3 

43,360 

24 

63-2 

36,540 

63- 1 

35,920 

62- 1 

29,720 

62-0 

29,100 

63-0 

35,300 

64-3 

43,360 

25 

63-2 

35,920 

63-3 

37,160 

62-1 

29,720 

62-0 

29,100 

630 

35,300 

64-3 

43,360 

26 

63  0 

35,300 

63-3 

37,160 

62-1 

29,720 

62  0 

29,100 

63-2 

36,540 

64-3 

43,360 

27 

63  0 

35,300 

63-3 

37,160 

62-1 

29,720 

62  0 

29,100 

63-2 

36,540 

64-4 

43,980 

28 

63-4 

37,780 

63-2 

36,540 

62-1 

29,720 

62-0 

29,100 

63-2 

36,540 

64-4 

43.980 

29 

63-6 

39,020 

630 

35,300 

62-0 

29,100 

620 

29,100 

63-2 

36,540 

64-4 

43.980 

30 

63-8 

40,260 

62  0 

29,100 

62-0 

29.100 

63-3 

37,160 

64-4 

43,980 

31 

63-8 

40,260 

61-9 

28,480 

63-4 

37,780 

July. 

August. 

September. 

October. 

November. 

December. 

1 

64-3 

43,360 

64-0 

41,500 

63-4 

37,780 

62-8 

34.060 

62-1 

29.720 

61-3 

24,760 

2 

M-4 

43,980 

64-0 

41,500 

63-6 

39,020 

62-8 

34,060 

62-0 

29,100 

61-3 

24,760 

3 

64-4 

43,980 

64-0 

41,500 

63-6 

39,020 

62-9 

34,680 

62-1 

29,720 

61-2 

24,140 

4 

64-4 

43,980 

63-9 

40,880 

63-5 

38,400 

62-8 

34,060 

62-1 

29,720 

61-2 

24,140 

5 

64-4 

43,980 

63-8 

40,260 

63-5 

38,400 

62-7 

33,440 

62-1 

•29,720 

61-2 

24,140 

6 

64-4 

43,980 

63-8 

40,260 

63-5 

38,400 

62-6 

32,820 

62-2 

30.340 

61-2 

24,140 

7 

64-4 

43,980 

63-8 

40,260 

63-5 

38,400 

62-7 

33,440 

62-1 

29.720 

61-2 

24.14tl 

8 

64-4 

43,980 

63-8 

40,260 

63-5 

38.400 

62-7 

33,440 

62-0 

29.100 

61-2 

•24,l4t1 

9 

64-4 

43,980 

63-8 

40,260 

63-4 

37,780 

62-7 

33,440 

62-0 

29. 100 

61-3 

24,760 

10 

64-4 

43,980 

611-8 

40,260 

63-4 

37,780 

62-7 

33,440 

62-0 

29.100 

61-2 

24.140 

11 

64-3 

43,360 

63-8 

40,260 

63-3 

37,160 

62-7 

33,440 

62-0 

29.100 

61-2 

24.140 

12 

()4-3 

43,360 

63-8 

4t),260 

63-2 

36,540 

62-7 

33.440 

62-0 

29. 100 

61  2 

•24,1441 

13 

64-3 

43.360 

63-8 

40,260 

63-1 

35,920 

62-7 

33.440 

62-1 

•29,7'20 

61-2 

24,  1441 

14  

64-3 

43.360 

63-8 

40,260 

63-0 

35,300 

62-7 

33.440 

62-1 

29.720 

61-2 

24.140 

15 

64-3 

43.360 

63-7 

39,640 

62-9 

34,680 

62-6 

32.820 

62-0 

29. 100 

61-0 

22.9410 

16 

64-3 

43.360 

63-7 

39,640 

62-9 

34,680 

62-6 

32.820 

62-0 

■29.  UW 

61-0 

•22.900 

17 

64-3 

43,360 

63-6 

39,02tl 

62-9 

34,680 

62-8 

34,060 

62-0 

•29,  llMl 

61-1 

23,520 

18 

64-3 

43.360 

63-6 

39,020 

62-9 

34,680 

62-7 

33,440 

62-0 

29.UMI 

61-1 

23.530 

19 

64-3 

43.360 

63-6 

.39,020 

62-9 

34,680 

62-7 

33.440 

62-0 

29.  llMI 

61  1 

23.520 

20 

64-2 

42,740 

63-6 

39,020 

82-9 

34,680 

62-7 

33,440 

61  -8 

•27,860 

61  1 

•23,5-24) 

21 

641 

42.120 

63-6 

39,020 

62-9 

34,680 

62-7 

33.440 

61  8 

27.860 

61  0 

23,9l») 

22 

64-1 

42.120 

63-6 

39,020 

62-8 

34,060 

62-6 

32..S20 

61-8 

27.. 860 

61-0 

22,900 

23  . 

64  1 

42.120 

63-6 

39,020 

62-8 

.34.060 

62-6 

32,820 

61-7 

27, -240 

61  0 

•22,9»mi 

24 

64  1 

42.120 

63  6 

39,020 

62-8 

34.060 

62-5 

32,200 

61-7 

27, -240 

60  9 

22  280 

04-1 

42,120 

63-6 

39.020 

62-8 

34,060 

62-5 

32,2tMI 

61-6 

26,620 

60  9 

22. -280 

26 

64  1 

42, 120 

63.5 

38. 41  Ml 

62-8 

34.1HIO 

62-5 

32.2IMI 

61-6 

•26,620 

60  9 

•22. -280 

27  . . 

64-0 

41,5tMI 

63-5 

38,4(MI 

62-8 

34.060 

62  5 

32.'2tMI 

61  5 

26.000 

60 -S 

21,660 

28 

64-0 

41,5(Ml 

63  4 

37,780 

62-8 

34.060 

62-5 

32,'JUI 

61  4 

25,380 

(HI  .8 

21,660 

29 

64-0 

41,500 

63  4 

37,780 

62-8 

34,OlHl 

62  4 

31,580 

61  4 

■25.3.VI 

60  .8 

21,660 

30 

64  0 

41,5(HI 

lU  4 

37,780 

62-7 

33,440 

62  4 

31,5.80 

61  4 

•25,380 

60  8 

21.660 

31  . . 



63  4 

37,780 

62  2 

3tl..340 

60  S 

■21.660 

Notkm,— I )aily  (liiu'lmrgcii  uro  taken  (roiii  rating  curve  pliittetl  for  Otter  (alia.  I’lie  gauge  heiglita  are  rWerrxnl  to  tail- 
race  gauge  at  I’oint  <lu  Hum. 
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DEPARTME'ST  OF  TEE  INTERIOR 


6 GEORGE  V,  A.  1916 


Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Otter  Falls,  for 

1909. 

[Drainage  Area,  50.550  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June, 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge . 

Height. 

charge . 

Height. 

charge . 

Height. 

charge 

Height. 

charge . 

Height. 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

60-89 

22,280 

60-99 

22,900 

60-89 

22,280 

60-10 

17,320 

60-00 

16,700 

61-20 

24, 140 

2 

60-89 

22,280 

60-99 

22,900 

60-79 

21,660 

60-10 

17,320 

59-90 

16,100 

61-20 

24, 140 

3 

60-89 

22,280 

60-99 

22,900 

60-69 

21,040 

60-10 

17,320 

59-90 

16, 100 

61-25 

24,450 

4 

60-89 

22,280 

60-99 

22,900 

60-59 

20,420 

60-00 

16,700 

59-90 

16,100 

61-20 

24, 140 

5 

60-89 

22,280 

60-99 

22,900 

60-59 

20,420 

60-00 

16,700 

59-90 

16,100 

61-30 

24,760 

6 

60-89 

22,280 

60-99 

22,900 

60-49 

19,800 

60-10 

17,320 

59-90 

16,100 

61-30 

24,760 

7 

60-99 

22,900 

60-19 

24, 140 

60-49 

19,800 

60-10 

17,320 

60-00 

16,700 

61-30 

24,760 

8 

61-29 

24,760 

60-29 

24,760 

60-49 

19,800 

60-00 

16,700 

60-10 

17,320 

61-25 

24,450 

9 

61-69 

27,240 

60-39 

25,380 

60-49 

19,800 

60-00 

16,700 

60-20 

17,940 

61-30 

24,760 

10 

61-79 

27,860 

60-39 

25,380 

60-49 

19,800 

60-00 

16,700 

60-20 

17,940 

61-30 

24,760 

11 

61-69 

27-240 

61-39 

25-380 

60-49 

19-800 

60-00 

16,700 

60-30 

18,560 

61-25 

24,450 

12 

61-69 

27,240 

61-49 

26,000 

60-49 

19,800 

60-00 

16,700 

60-40 

19, 180 

61-30 

24,760 

13 

61-89 

28,480 

61-59 

26, 620 

60-39 

19,180 

60-00 

16,700 

60-50 

19,800 

61-30 

24,760 

14 

61-89 

28,480 

61-59 

26,620 

60-39 

19, 180 

60-00 

16,700 

60-60 

20,420 

61-30 

24,760 

15 

61-79 

27,860 

61-59 

26,620 

60-39 

19,180 

60-00 

16,700 

60-70 

21,040 

61-25 

24,450 

16 

61-79 

27,860 

61-59 

26,620 

60-39 

19,180 

60-00 

16,700 

60-70 

21,040 

61-30 

24,760 

17 

61-79 

27,860 

61-59 

26,620 

60-29 

18,560 

59-90 

16,100 

60-70 

21,040 

61-25 

24,450 

18 

61-69 

27,240 

61-39 

25,380 

60-09 

17,320 

59-90 

16,100 

60-80 

21,660 

61-30 

24,760 

19 

61-59 

26,620 

61-19 

24, 140 

60-19 

17,940 

59-90 

16,100 

60-80 

21,660 

61-20 

24,140 

20 

61-59 

26,620 

60-99 

22,900 

17,940 

59-90 

16,100 

60-80 

21,660 

61-20 

24,140 

21 

61-49 

26,000 

60-89 

22,280 

17,940 

60-00 

16,700 

60-90 

22,280 

61-30 

24,760 

22 

61-09 

23,520 

60-89 

22,280 

17,320 

.59-90 

16,100 

60-90 

22,280 

61-25 

24,450 

23 

23,210 

60-99 

22,900 

17,320 

60-00 

16,700 

61-00 

22,900 

61-25 

24,450 

24 

60-99 

22,900 

60-99 

22,900 

60-09 

17,320 

60-00 

16,700 

61-00 

22,900 

61-30 

24,760 

25 

22,900 

61-09 

23,520 

60-09 

17,320 

60-00 

16,700 

61-10 

23,520 

61-30 

24,760 

26 

22,900 

61-09 

23,520 

60-09 

17,320 

60-00 

16,700 

61-10 

23,520 

61-30 

24,760 

27 

22,900 

60-99 

22,900 

60-09 

17,320 

60-00 

16,700 

61-10 

23,520 

61-25 

24,450 

28 

22,900 

60-99 

22,900 

60-09 

17,320 

60-00 

16,700 

61-10 

23,520 

61-25 

24,450 

29 

22,900 

60-09 

17,320 

60-00 

16,700 

61-10 

23-520 

61-30 

24,760 

30 

22,900 

60-09 

17,320 

60-00 

16,700 

61-20 

24,140 

61-30 

24,760 

31 

22,900 

59-99 

16,700 

61-20 

24, 140 

July. 

August. 

September. 

October. 

November. 

December. 

1 

61-25 

24,450 

61-25 

24-450 

61-10 

23-520 

60-80 

21,660 

60-50 

19,800 

60-70 

21,040 

2 

61-25 

24,450 

61-25 

24,450 

61-00 

22,900 

60-75 

21,350 

60-45 

19,490 

60-75 

21,350 

3 

61-30 

24,760 

61-20 

24,140 

61-00 

22,900 

60-75 

21,350 

60-50 

19,800 

60-75 

21,350 

4 

61-30 

24,760 

61-20 

24,140 

61-00 

22-,  900 

60-75 

21,350 

60 -.55 

20,110 

60-75 

21,350 

5 

61-30 

24,760 

61-20 

24,140 

61-05 

23,210 

60-75 

21,350 

60-55 

20,110 

60-75 

21,350 

6 

61-30 

24,760 

61-30 

24,760 

61-00 

22,900 

60-75 

21,350 

60-55 

20,110 

60-75 

21,350 

7 

61-35 

25,070 

61-30 

24,760 

60-90 

22,280 

60-75 

21,350 

60-55 

20,110 

60-75 

21,350 

8 

61-35 

25,070 

61-30 

24,760 

60-95 

22,590 

60-70 

21,040 

60-55 

20,110 

60-80 

21,660 

9 

61-35 

25,070 

61-30 

24,760 

60-85 

21,970 

60-65 

20,7.30 

60-55 

20,110 

60-85 

21,970 

10 

61-35 

25,070 

61-30 

24,760 

60-90 

22,280 

60-60 

20,420 

60-55 

20,110 

60-95 

22,590 

11 

61-30 

24,760 

61-25 

24,450 

60-90 

22,280 

60-55 

20,110 

60-55 

20,110 

60-95 

22,590 

12 

61-30 

24,760 

61-25 

24,4.50 

60-90 

22,280 

60-55 

20,110 

60-55 

20,110 

60-95 

22,590 

13 

61-30 

24,760 

61-30 

24,760 

60-95 

22,590 

60-50 

19,800 

60-60 

20,420 

60-95 

22,590 

14 

61-30 

24,760 

61-35 

25,070 

60-95 

22,590 

60-50 

19,800 

60-60 

20,420 

60-95 

22,590 

15 

61-30 

24,760 

61-35 

25,070 

60-90 

22,280 

60-50 

19,800 

60-60 

20,420 

60-95 

22,590 

16 

61-30 

24,760 

61-35 

25,070 

60-90 

22,280 

60-50 

19,800 

60-60 

20,420 

60-95 

22,590 

17 

61-30 

24,760 

61-30 

24,760 

60-90 

22,280 

60-45 

19,490 

60-60 

20,420 

60-95 

22,590 

18 

61-30 

24,760 

61-30 

24,760 

60-95 

22,590 

60-50 

19,800 

60-65 

20,730 

60-95 

22,590 

19 

61 -.30 

24,760 

61-30 

24,760 

60-90 

22,280 

60-55 

20,110 

60-65 

20,730 

60-95 

22,590 

20 

61-30 

24,760 

61-20 

24,140 

60-90 

22,280 

60-55 

20,110 

60-65 

20,730 

60-95 

22,590 

21 

61-30 

24,760 

61-25 

24,450 

60-85 

21,970 

60 -.50 

19-800 

60-65 

20,730 

60-95 

22,590 

22 

61-30 

24,760 

61-25 

24,450 

60-85 

21,970 

60 -.55 

20,110 

60-65 

20,730 

60-95 

22,590 

61 -.30 

24,760 

61-25 

24,4.50 

60-85 

21,970 

60-55 

20,110 

60-70 

21,040 

60-95 

22,590 

24 

61 -.30 

24,760 

61-25 

24,4.50 

60-80 

21,660 

60 -.55 

20,110 

60-70 

21,040 

61-00 

22,900 

61-25 

24,450 

61-25 

24,450 

60-80 

21,660 

60-55 

20,110 

60-70 

21,040 

61-00 

22,900 

26 

61-20 

24,140 

61-25 

24,4,50 

60-80 

21,660 

60-50 

19,800 

60-70 

21,040 

61-00 

22,900 

27 

61-25 

24,4.50 

61-30 

24,760 

60-80 

21,660 

60-45 

19,490 

60-70 

21,040 

61-05 

23,210 

28 

61-20 

24,140 

61-30 

24,760 

60-80 

21,660 

60 -.55 

20,110 

60-70 

21,040 

61-20 

24,140 

29 

61-20 

24,140 

61-25 

24,450 

60-80 

21,660 

60-55 

20,110 

60-70 

21,040 

61-35 

25,070 

30  

31  

61-15 

61-20 

2,3,8,30 

24.140 

61-15 

61-10 

23,830 
23.. 520 

60-80 

21,660 

60-50 

60-50 

19.800 

19.800 

60-70 

21,040 

61-20 

61-20 

24,140 

24,140 

Note. — Daily  discharges  are  taken  from  rating  curve  plotted  for  Otter  falls.  Gauge  heights  are  referred  to  tail-race 
gauge  at  Point  du  Bois. 
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SESSIONAL  PAPER  No.  25f 


Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Otter  Falls,  for 

1910. 


Day. 

January 

Februarj- 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 
charge . 

Feet. 

Sec.-ft . 

Feet. 

Feet. 

Feet. 

Sec.-ft. 

Feet . 

Sec.-ft 

Feet . 

Sec.-ft 

Feet. 

Sec.-ft . 

1 

61-20 

24,140 

61 -.30 

24.760 

61-20 

24,140 

61-40 

25,-380 

65-50 

.50,880 

65-70 

52,160 

2 

61-20 

24,140 

61-30 

24,760 

61-20 

24,140 

61-50 

26,000 

65  - 55 

51,200 

65-65 

51,840 

3 

61-20 

24,140 

61-30 

24,760 

61-20 

24.140 

61-60 

26.620 

65-70 

.52. 160 

65-60 

51.520 

4 

61-50 

26,000 

61-30 

24,760 

61-20 

24,140 

61-70 

27,240 

65-75 

52,480 

65-55 

51.200 

0 

61-35 

25,070 

61-30 

24,760 

61-20 

24,140 

61-90 

28,480 

65-80 

52,800 

65-60 

51.520 

6 

61-40 

25,380 

61-30 

24,760 

61-20 

24.140 

62-20 

.30,340 

65-85 

53,120 

65-65 

51,840 

7 

61-40 

25,380 

61-25 

24,4.50 

61-20 

24,140 

62-40 

31,580 

65-90 

.53,440 

65-65 

51,840 

8 

61 -.50 

26,000 

61-20 

24,140 

61-20 

24,140 

62-60 

32,820 

65  - 85 

53,120 

65-65 

51,840 

9 

61-70 

27,240 

61-20 

24,140 

61-20 

24,140 

62-80 

34.060 

65-80 

52,800 

65-65 

51,840 

10 

61-50 

26,000 

61-20 

24,140 

61-20 

24. 140 

63-10 

35,920 

65-80 

52,800 

65-65 

51,840 

11 

61-50 

26,000 

61-20 

24,140 

61-20 

24,140 

63-30 

.37. 160 

65-80 

52.800 

65-60 

51,520 

12 

61-50 

26,000 

61-20 

24,140 

61-20 

24,140 

63 -.50 

38,400 

65-80 

52,800 

65-50 

50.880 

13 

61 -.50 

26,000 

61-20 

24,140 

61-15 

23,830 

63-60 

39,020 

65-80 

52,803 

65-45 

50.560 

14 

61-50 

26,000 

61-20 

24,140 

61-15 

23,8.30 

63-7.5 

39,950 

65-80 

52,800 

63-35 

49,920 

61-50 

26,000 

61-20 

24,140 

61-15 

23,830 

63-90 

40,880 

65-85 

53,120 

65-25 

49.280 

16 

61-45 

25,690 

61-20 

24,140 

61  - 15 

23,830 

64-00 

41,500 

65-90 

53,440 

65-15 

48,650 

17 

61-40 

25,380 

61-20 

24,140 

61-15 

23,8.30 

64-15 

42,430 

65-85 

53,120 

65-05 

48.020 

18 

61-40 

25,380 

61-20 

24,140 

61  - 15 

23,830 

64-40 

43,980 

65  - 85 

53.120 

64-95 

47.390 

19 

61-35 

25,070 

61-20 

24, 140 

61-15 

23,830 

64-55 

44.910 

65-85 

53,120 

64-85 

46.770 

20 

61-35 

25,070 

61-20 

24,140 

61-15 

23,830 

64-75 

46.150 

65-85 

53,120 

64-85 

46, 770 

21 

61-35 

25,070 

61-20 

24,140 

61-15 

2.3.830 

64-75 

46, 150 

65  - 85 

53,120 

64-80 

46.460 

22 

61 -.30 

24,760 

61-20 

24, 140 

61-15 

23,830 

64-75 

46.150 

65-85 

53.120 

64-80 

46.460 

23 

61-35 

25,070 

61-20 

24, 140 

61-15 

23,830 

64-85 

46,770 

65-85 

53,120 

64-75 

46-150 

24 

61-35 

25,070 

61-20 

24,140 

61-15 

23,830 

65-00 

47,700 

65-85 

53,120 

64-75 

46-150 

25 

61-35 

25,070 

61-20 

24,140 

61-10 

23,520 

65-20 

48-960 

65-80 

52,800 

64-70 

45-840 

26 

61-30 

24,760 

61-20 

24,140 

61-05 

23,210 

65-25 

49.280 

65-80 

.52,800 

64-65 

27.  . .: 

61 -.30 

24,760 

61-20 

24,140 

61-00 

22.900 

65-30 

49,6fH) 

65-80 

.52,800 

64-55 

44’910 

28 

61 -.30 

24,760 

61-20 

24,140 

61-00 

22.9C0 

65,30 

49,600 

65-85 

53.120 

64-50 

44,600 

29 

61 -.30 

24,760 

61-05 

23,210 

65-30 

49  6(X) 

1>0 

30  

61-30 

24, 760 

61-05 

23  210 

65-40 

50,240 

5>  WM) 

W-30 

31 

61-20 

24,140 

61-20 

24! 140 

65-75 

52! 480 

July. 

August. 

.September 

October. 

November. 

December. 

1 

64-25 

43,0.50 

61-80 

27,860 

60-80 

21,660 

60-25 

18.2.50 

.59-78 

15, VK) 

59-38 

13.450 

2 

64-20 

42, 740 

61-90 

28,480 

60-80 

21,660 

60-20 

17,940 

59-74 

15. 180 

59-35 

13.2VI 

3 

64-20 

42,740 

61 -.50 

26,930 

60-70 

21,040 

60-20 

17,940 

59-74 

15. ISO 

59-35 

1.3, 2VI 

4 

64-15 

42.4.30 

61-65 

26,620 

60-70 

21.040 

60-25 

18,250 

59-70 

14,9V) 

59-35 

13.2V1 

5 

64  - 10 

42, 120 

61-55 

26,310 

60-70 

21,040 

60-15 

17,630 

59-70 

14.950 

59-30 

13.0V) 

6 

64-00 

41.. 500 

61-60 

26,620 

60-70 

21,04(1 

(HI -20 

17.940 

59-70 

14,9V) 

.59-30 

13. UV) 

7 

64-00 

41,. 500 

61-55 

26,310 

60-65 

20,7.30 

60-20 

17,940 

59-70 

1 4 , 9.V) 

59-30 

13,0V) 

8 

63-iH) 

40,880 

61-50 

26, (MM) 

00 -.50 

19,8(K) 

(HI- 20 

17.940 

59  70 

14.9V) 

59-30 

13.0.V) 

9 

63-90 

40,880 

61-45 

25,690 

60-45 

19,4!Ml 

60-20 

17,940 

59-6.5 

14,630 

.59 -.3(1 

13.0  V) 

10 

63-90 

40,880 

61-50 

26,  (MM) 

60-45 

19,490 

60-20 

17,940 

59-6.) 

14, 4(H) 

.59-30 

13.0  V) 

11 

63-85 

40,570 

61-45 

25,690 

60 -.50 

19,8(M) 

60-15 

17-630 

59-60 

1 l,4(KI 

.59-V) 

13,ilVl 

12 

63,75 

39,9.50 

61-40 

2.5,380 

60-10 

19. ISO 

(Ml -15 

17,6:1(1 

59  65 

u.iao 

.59-30 

13.0.VI 

1.3 

63-70 

39,6-10 

61-35 

2.5.070 

19,4!MI 

60-0.5 

17,010 

.59-tU5 

14,  (WO 

59 -VI 

13.().Vl 

14 

63-70 

39,640 

61  -35 

2.5.070 

60-40 

19. 1.80 

60  (HI 

16,7iH) 

.59-60 

11,4(KI 

.59  VI 

13.0.VI 

15 

63-60 

39,020 

61-35 

25.070 

60-40 

19, 180 

60  (Ml 

16.71HI 

59 -.50 

13.1MH) 

,59  20 

12.71HI 

16 

63 -.55 

.38,710 

61-35 

25,070 

611-40 

19, 1.80 

60 -0,5 

17,010 

.59  44 

13,680 

.59-20 

I2,7(Hi 

17 

63-40 

37,780 

61-40 

25,380 

60-35 

18,870 

60-(MI 

I6.71MI 

59 -.VI 

I3.94K) 

59  20 

12. 7iHi 

18 

63-25 

36,8,50 

61-15 

23,830 

60-40 

HI.  ISO 

60-(NI 

16.7(H) 

.59-40 

U.4VI 

59  20 

12. 7iHi 

HI 

63-10 

.35,920 

61  - .30 

24,760 

6') -45 

HI  4tMI 

tMI-05 

17,010 

59  .VI 

13,900 

.59-20 

I2,7(HI 

20 

63-IHI 

35,3(MI 

61  -00 

22,9(M) 

60- 40 

19,  l.SO 

60 -OS 

17.010 

59  .55 

14.  IV) 

.59  25 

12,880 

21 

62-85 

31 , 370 

61-15 

23,830 

611-3(1 

18..5IUI 

(Ml  10 

17.320 

59  VI 

13.  •.MM) 

.59  25 

12.8.80 

22 

62-65 

33. 1.30 

61  (HI 

22,  (MM) 

60-35 

18,870 

(MI-IMI 

16,7lK) 

59  45 

13,6.80 

.59  IS 

12.7)Hi 

2.3 

62 -.55 

32,510 

61  15 

23.S30 

60-35 

18,87(1 

59  95 

I6,4(KI 

.59  40 

13, 4VI 

59  1 4 

I2..5.VI 

2-1  

62 -.50 

32.2IHI 

61  10 

23,. 520 

(U)  4(1 

HI,  ISO 

.59  (Kl 

16,  IIMI 

.59  VI 

|;(.<KH) 

.59  12 

12,  4iHi 

25  

62 -.50 

32,2(HI 

61  '(Nl 

22,9INI 

(Ml  40 

19. 1.80 

.59  90 

16.  KMI 

59  .VI 

13.1HHI 

59  10 

12,4(«> 

26 

62  15 

31,890 

IUI-95 

22.. 590 

60-40 

111  1.80 

59  90 

16.  IIMI 

59  VI 

I3.4MHI 

.59  10 

12.4IHI 

27 

62-35 

31.270 

IUI-90 

22,280 

60  10 

HI.  ISO 

.59  87 

I5,.8(HI 

.59 -VI 

I3,9im 

.59  20 

12.  TlHi 

28  . 

62-25 

.30,6.50 

61MNI 

22,280 

60-30 

I8..MUI 

59  85 

15, 8' HI 

.59  VI 

13. 9 HI 

.59  15 

I2..VVI 

29 

62-05 

29,  110 

lUMHI 

22.280 

IUI35 

1,8,870 

59  S.’i 

15. 8 HI 

.59  45 

13.6,80 

.59  VI 

1:1,0,50 

30 

31 

61-85 
61  75 

28, 170 
27.. 5.50 

60-IHI 

60  ■85 

22,2.80 

21,970 

(Ml  35 

18,87(1 

59  82 
5(1  SO 

15,.\'H1 
15. SKI 

.59  42 

1,1, 4 VI 

.59  3.5 
59.40 

l.!,2.V) 
U . 4.V) 

Noik  Daily  iliHrlmritaH  lira  luUaa  frniii  raliim  rarx  a jiloltail  (m  Duar  1 all-.,  limiisa  liaiulil.-.  an<  rafarr.nl  t.i  tail  r.a.v 
umiKo  at  I'liint  ilii  llm-. 
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Monthly  Discharge  of  Winnipeg  River  at  Otter  Falls,  for  the  years  1907-10. 

[Drainage  Area,  50,550  square  miles.] 


DISCH.UIGE  IN 

Second-Feet. 

Run-Off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

1907. 

January 

28, 170 

26,000 

26,960 

0-533 

0-615 

1,657,700 

February 

29, 100 

18,560 

22,880 

0-452 

0-471 

1,270,700 

March 

19,180 

15,500 

17,320 

0-343 

0-395 

1,064,900 

April 

16,700 

14,400 

14,590 

0-288 

0-321 

868,200 

May 

20,420 

14,400 

16,290 

0-322 

0-371 

1,001,600 

J une 

33,440 

21,660 

28,030 

0-554 

0-618 

1,667,900 

July 

34,060 

30,340 

32,020 

0-634 

0-731 

1,968,800 

August 

34,060 

30,340 

31,340 

0-620 

0-715 

1,927,000 

September 

39,020 

34,680 

37,140 

0-735 

0-820 

2,210,000 

October 

43,980 

39,020 

42,520 

0-841 

0-970 

2,614,400 

November 

42,740 

42,120 

42,680 

0-845 

0-943 

2,539,600 

December 

42,740 

36,540 

39,500 

0-782 

0-902 

2,428,800 

The  year 

43,980 

14,400 

29,460 

0-579 

7-872 

21,219,600 

1908. 

January 

40,260 

35,300 

36,880 

0-729 

0-841 

2,267,700 

February 

40,880 

32,820 

36,650 

0-725 

0-782 

2,108,200 

Slarch 

33,440 

28,480 

31,380 

0-621 

0-716 

1,924,500 

April 

29, 100 

27,240 

28,500 

0-564 

0-629 

1,695,900 

May 

37,780 

29, 100 

32,600 

0-645 

0-744 

2,004,500 

June 

43,980 

38,400 

41,640 

0-824 

0-919 

2,477,800 

July 

43,980 

41,500 

42,980 

0-850 

0-980 

2,642,700 

August 

41,500 

37,780 

39,560 

0-782 

0-902 

2,432,500 

September .• 

39,020 

33,440 

35,900 

0-710 

0-792 

2,136,200 

October 

34,680 

30,340 

33,040 

0-654 

0-754 

2,031,400 

November 

30,340 

25,380 

28,400 

0-562 

0-627 

1,689,900 

December 

24,760 

21,660 

23,340 

0-462 

0-533 

1,435,100 

The  year 

43,980 

21,660 

34,230 

0-677 

9-219 

24,851,400 

1909. 

January 

28,480 

22,280 

24,770 

0-490 

0-565 

1,523,000 

February 

26,620 

22,280 

24,180 

0-478 

0-498 

1,342,900 

March 

22,280 

16,700 

18,820 

0-372 

0-429 

1,157,200 

April 

17,320 

16,100 

16, 700 

0-330 

0-368 

993,700 

May 

24, 140 

16,100 

20,300 

0-402 

0-464 

1,248,200 

June 

24,760 

24,140 

24,560 

0-486 

0-542 

1,461,400 

July 

25,070 

23,830 

24,6.50 

0-488 

0-563 

1,515,700 

August 

25,070 

23,. 520 

24,530 

0-485 

0-559 

1,508,300 

.September 

23,520 

21,660 

22,290 

0-441 

0-492 

1,326,400 

October 

21,660 

19,490 

20,330 

0-402 

0-464 

1,2.50,000 

November 

21,040 

19,490 

20,470 

0-405 

0-452 

1,218,000 

December 

25,070 

21,040 

22,530 

0-446 

0-514 

1,385,300 

The  year 

28,480 

16,100 

22,010 

0-435 

5-910 

16,930,100 

1910. 

J anuary 

27,240 

24,140 

25,260 

0-500 

0-576 

1,553,200 

February 

24,760 

24,140 

24,280 

0-480 

0-500 

1,349,500 

March 

24,140 

22,900 

23,830 

0-472 

0-544 

1,465,300 

April 

50,240 

25,380 

39,900 

0-789 

0-880 

2,374,200 

May 

53,440 

50,880 

52,820 

1-045 

1-204 

3,247,700 

June 

52,160 

43,360 

48,690 

0-963 

1-074 

2,897,300 

July 

43,050 

27,5,50 

36,9.50 

0-731 

0-843 

2,272,000 

August 

28,480 

21,970 

24,700 

0-488 

0-563 

1,518,700 

September 

21,660 

18,560 

19,630 

0-388 

0-4.33 

1,168,100 

October 

18,250 

15,. 500 

17,000 

0-336 

0-387 

1,045,300 

November 

15,. 500 

13,450 

14,280 

0-283 

0-316 

849,700 

December 

13,450 

12,400 

12,920 

0-255 

0-294 

794,400 

The  year 

53,440 

12,400 

28,360 

0-561 

7-614 

20,535,400 

( 


A 


1 
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Berens  River.  First  Rapids  above  Eleventh  Falls. 


Bcrens  Riv«'r,  Elovtmth  Fulls. 
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6 GEORGE  V,  A.  1916 

Winnipeg  River,  Pinawa  Channel,  below  the  Control  Dam. 

History. — The  Pinawa  channel  was  a high-water  or  back  channel  of  the 
Winnipeg  river,  and  was  utilized  as  a diverting  channel  for  a power-house  built 
about  9 miles  below  the  inlet  by  the  Winnipeg  Street  Railway.  At  first  the 
plant  depended  upon  the  stage  of  the  river  for  water  down  this  channel,  but  the 
rapid  growth  of  the  load  necessitated  the  building  of  a diverting  dam  in  the 
main  river  to  ensure  sufficient  flow  down  the  Pinawa  channel.  i\Ieterings  were 
made  below  the  control  dam  by  engineers  of  the  company  from  1907  to  1911. 
In  ]\Iay,  1912,  the  present  station  was  established  for  the  ^Manitoba  Hydro- 
graphic  Survey  by  A.  !M.  Beale. 

Location  of  Section. — The  station  is  about  200  feet  below  the  control  dam, 
and  9 miles  above  the  Winnipeg  Street  Railway’s  plant  on  the  Pinawa  channel. 
The  initial  point  is  a point  chiselled  in  the  rock  on  the  left  bank  of  the  channel 
and  referenced  by  a rock  painted  “ I.P.  5 feet  N.” 

Records  available. — A daily  gauge  record  at  the  control  dam  was  kept  by 
the  Winnipeg  Street  Railway  Company  from  April  28,  1906,  to  the  end  of  1914. 
They  are  not  continuous,  but  cover  the  greater  part  of  the  period.  They  have 
been  placed  at  the  disposal  of  the  Alanitoba  Hydrographic  Survey. 

Daily  discharge  estimates,  based  upon  a curve  plotted  from  discharge 
measurements  taken  between  1907  and  1911,  are  available.  These  cover  the 
period  of  the  years  from  Ma}"  to  October  (the  open  water  months).  On  account 
of  back-water  due  to  ice  jams  in  the  channel  below,  estimates  have  not  been 
made  for  the  winter  months. 

Gauge. — A vertical  staff  gauge  bolted  to  the  upstream  side  of  the  control 
dam.  It  is  referred  to  W.P.S.  datum. 

Channel. — The  channel  is  straight  for  100  feet  above  the  section  and  the 
same  distance  below;  the  section  is  regular,  being  a rock  cut  channel,  the  water 
being  confined  to  the  channel  at  all  stages. 

Discharge  Measurements. — Discharge  measurements  are  made  from  a boat 
held  in  place  by  a stay  line  stretched  across  the  channel;  a tagged  wire  also 
stretched  across  the  channel  indicates  the  intervals. 

Diversions. — All  the  water  passing  through  the  dam  passes  the  section,  but 
there  is  a diversion  channel  just  above  the  dam,  down  which  water  may  be 
diverted . 

Accuracy. — For  the  earlier  years  the  discharge  curve  is  well  defined,  but 
since  the  power  station  has  been  heavily  loaded  the  load  fluctuation  may  be 
noticed  at  the  section,  making  estimates  of  discharge  rather  susceptible  to  error. 
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Discharge  Measurements  of  Pinawa  Channel  below  Control  Dam,  1907-14. 


Date. 

Hydrographer. 

Meter 

So. 

Width. 

Area  of 
Section. 

Mean 

1’elocity. 

Gauge 

Height. 

Discharge. 

1907. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Aug.  2 

W.  E.  S.  R.  Co 

1^1 .4n 

, 

“ 11 

.4.^ 

15  ‘ ^9 

Oct.  8 

102-10 

6i700 

1908. 

-\pril  3 

H 

1^1  -7-> 

4 491 

July  12  & 14 

*< 

104. *>n 

1 1 

Nov.  7 <fc  8 

104-60 

5, 706 

1909. 

Mar.  24 

it 

ini .40 

May  24 

4< 

104.95 

5 fi5d 

July  17 

*< 

105-00 

5,076 

1910. 

Mar.  9 

it 

104.. VI 

May  5 

it 

104.50 

10  <45 

July  28 

it 

105-40 

6!m2 

1911. 

Mav  19 

it 

102-60 

8,984 

1912. 

May  1 1 

A.  M.  Beale  

1196 

131-5 

1,657 

5-54 

103-00 

9,179 

June  1 

G.  H.  Burnham 

1187 

132-0 

1,783 

5-65 

103-53 

10.074 

“ 22 

1187 

131-5 

1,758 

5-78 

103-57 

10. 159 

July  17 

1187 

131-5 

1,718 

0-75 

103-27 

9,879 

1913. 

Mar.  28 

G.  H.  Burnham 

1186 

131-5 

1,746 

4-29 

103-51 

7.497 

July  16 

S.  C.  O’Grady 

1435 

131-5 

1,758 

5-68 

103-67 

9,986 

“ 28 

1435 

131-5 

1,705 

5-71 

103-36 

9.738 

1914. 

Jan.  15 

E.  B Patterson 

1496 

131-5 

1,664 

4-64 

102-90 

7,721 

Feb.  17 

V\  . J.  Ireland 

1469 

131-5 

1,715 

4-05 

103-30 

6.951 

May  4 

M.  S.  .Madden 

1435 

131-2 

1,594 

4-88 

102-31 

7,780 

“ 26 

1435 

131-2 

1,664 

5-01 

102-97 

8.335 

June  5 

1534 

131-2 

1,751 

5-29 

103-52 

9,265 

“ 12 

1435 

131-2 

1,778 

5-25 

103-75 

9,332 

“ 19 

1435 

131  2 

1,791 

5-55 

103-85 

9,939 

“ 29 

1497 

131-2 

1,8(H 

5-34 

103-90 

9,643 

July  8 

«« 

1497 

131-2 

1,817 

5‘46 

UM-00 

9,926 

“ 23 

E.  B Patterson  

1497 

131-2 

1,796 

5*82 

103  94 

10,457 

“ 27 

J.  C.  Wilson 

1497 

131-2 

1,796 

5-77 

103-91 

10.355 

Aug.  1 

«« 

1497 

131-2 

1,781 

5-88 

103-82 

10,483 

“ 4 

1497 

131-2 

1,781 

5-79 

103-82 

10,320 

“ 5 

1497 

131-2 

1,781 

5 75 

103-79 

10,247 

“ 8 

1497 

131  2 

1,772 

5-82 

103-74 

10.323 

“ 19 

P.  K.  Telford 

1497 

131-2 

1,770 

5 92 

103  68 

10.495 

• Weir  nieaMureiiient. 

Nirre. — Gauge  heights  refer  to  upper  gauge  at  control  dam.  Mt'u.surements  taken  by  metre  over  spillway. 
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Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Pinawa  Channel, 

for  1908-9. 


Day. 

May. 

Jure. 

July. 

August, 

September. 

October. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet . 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

100-75 

7,025 

98-80 

5,520 

98-90 

5,590 

98-80 

5,520 

99-00 

5,660 

99-00 

5,660 

9 

100-75 

7,025 

98-70 

5,450 

98-80 

5,520 

98-80 

5,520 

99-05 

5, 695 

99-00 

5,660 

3 

100-70 

6,980 

98-70 

5,450 

98-85 

5,555 

98-80 

5,520 

99-05 

5,695 

99-00 

5,660 

4 

100-70 

6,980 

98-70 

5,450 

98-90 

5,590 

98-80 

5,520 

99-05 

5,695 

99-00 

5,660 

5 

100-70 

6,980 

98-70 

5,450 

98-90 

5,590 

98-80 

5,520 

99-10 

5, 730 

99-00 

5,660 

6 

100-75 

7,025 

98-70 

5,450 

98-90 

5,590 

98-80 

5,520 

99-10 

5,730 

99-00 

5,660 

7 

100-75 

7,025 

98-70 

5,450 

98-90 

5,590 

98-80 

5,520 

99-10 

5,730 

99-00 

5,660 

8 

100-20 

6,560 

98-70 

5,450 

98-90 

5,590 

98-85 

5, 555 

99-10 

5,730 

99-00 

5,660 

9 

99-70 

6,165 

98-65 

5,417 

98-90 

5,590 

98-85 

5, 555 

99-10 

5, 7.30 

99-00 

5,660 

10 

99-70 

6,165 

98-65 

5,417 

98-90 

5,590 

98-85 

5, 555 

99-00 

5,660 

99-00 

5,660 

11 

99-70 

6,165 

98-75 

5,485 

98-85 

5,5.55 

98-90 

5,590 

99-00 

5,660 

99-00 

5,660 

12 

99-80 

6,240 

98-80 

5,520 

98-80 

5,520 

98-90 

5,590 

99-00 

5,660 

99-00 

5,660 

13 

99-20 

5,800 

99-00 

5,660 

98-85 

5,555 

98-90 

5,590 

99-00 

5,660 

99-00 

5,660 

14 

99-20 

5,800 

99-00 

5,660 

98-85 

5,555 

98-90 

5,590 

99-00 

5,660 

99-00 

5,660 

15 

99-20 

5,800 

99-00 

5,660 

98-85 

5,555 

98-90 

5,590 

99-00 

5,660 

99-00 

5,660 

16 

99-20 

5,800 

99-00 

5,660 

98-85 

5,555 

98-95 

5,625 

99-00 

5,660 

99-00 

5,660 

17 

99-20 

5,800 

99-00 

5,660 

98-85 

5,555 

98-95 

5,625 

99-00 

5,660 

99-00 

5,660 

18 

99-20 

5,800 

99-00 

5,660 

98-80 

5,520 

98-95 

5,625 

99-00 

5,660 

99-00 

5,660 

19 

99-20 

5,800 

99-00 

5,660 

98-80 

5,520 

98-95 

5,625 

99-00 

5,660 

99-00 

5,660 

20 

99-45 

5,977 

99-00 

5,660 

98-85 

0,000 

98-95 

5,625 

99-00 

5,660 

99-00 

5,660 

21 

99-50 

6,015 

98-90 

5,590 

98-85 

5,555 

98-90 

5,590 

99-00 

5,660 

99-00 

5,660 

22 

99-50 

6,015 

98-90 

5,590 

98-85 

0,000 

98-90 

5,590 

99-00 

5,660 

99-00 

5,660 

23 

99-50 

6,015 

99-00 

5,660 

98-85 

5,555 

98-90 

5,590 

98-90 

5,590 

99-00 

5,660 

24 

99-50 

6,015 

98-90 

5,590 

98-85 

5, 555 

98-90 

5,590 

98-90 

5,590 

99-10 

5,730 

25 

99-50 

6,015 

98-95 

5,625 

98-80 

5,520 

98-90 

5,590 

98-90 

5,590 

99-30 

5,870 

26 

99-50 

6,015 

98-90 

5,590 

98-80 

5,520 

98-90 

5,590 

99-00 

5,660 

99-50 

6,015 

27 

99 -.50 

6,015 

98-90 

5,590 

98-80 

5,520 

98-90 

5,590 

99-10 

5,730 

99-50 

6,015 

28 

99-60 

6,090 

98-90 

5,590 

98-80 

5,520 

99-00 

5,660 

99-00 

5,660 

99-50 

6,015 

29 

99-60 

6,090 

98-90 

5,590 

98-80 

5,520 

99-00 

5,660 

99-00 

5,660 

99-50 

6,015 

30 

99-60 

6,090 

98-90 

5,590 

98-80 

5,520 

99-00 

5,660 

99-00 

5,660 

99-40 

5,910 

31 

99-30 

5,870 

98-80 

5,520 

99-00 

5,660 

99-40 

5,940 

May,  1909. 

June,  19C9. 

July,  1909. 

.August,  1909. 

Sept. 

1909. 

Oct., 

1909. 

>1 

100-30 

6,640 

99-85 

6,280 

98-60 

5,385 

97-60 

4,790 

98-50 

5,320 

99-00 

5,660 

' 9. 

100-30 

6,640 

99-70 

6, 165 

98-70 

5,450 

98-50 

5,320 

98-50 

5,320 

99-00 

5,660 

3 

100-30 

6,640 

99-85 

6,280 

98-60 

5,385 

98-60 

5,385 

98-50 

5,320 

99-00 

5,660 

4 

100-30 

6,640 

99-85 

6,280 

98-60 

5,385 

98-60 

5,-385 

98-70 

5,450 

98-70 

5,450 

0 

100-40 

6,720 

98-10 

5,080 

98-65 

5,417 

98-50 

5,320 

98-70 

5,450 

98-70 

5,450 

6 

100-50 

6,800 

98-10 

5,080 

98-65 

5,417 

98-60 

5,385 

98-70 

5 , 4.50 

98-70 

5,450 

7 

100-60 

6,890 

98-05 

5,050 

98-65 

5,417 

98-40 

5,260 

98-80 

5,. 520 

99-20 

5,800 

8 

100-60 

6,890 

98-05 

5,050 

98-70 

5,450 

96-70 

4,330 

98-80 

5,520 

99-20 

5,800 

9 

100-70 

6,980 

98-15 

5,110 

98-70 

5,450 

98-50 

5,320 

98-80 

5,520 

99-20 

5,800 

10 

100-80 

7,070 

98-15 

5,110 

98-70 

5,450 

98-50 

5,320 

98-80 

5,520 

99-10 

5, 730 

11  

100-90 

7,160 

98-10 

5,080 

98-70 

5,450 

98-50 

5,320 

98-80 

5,. 520 

99-20 

5,800 

12 

101-00 

7,260 

98-15 

5,110 

98-70 

5,450 

98-50 

5,320 

98-80 

5,520 

99-50 

6,015 

13 

101-05 

7,310 

98-20 

5,140 

98-70 

5,450 

98-50 

5,. 320 

98-80 

5,520 

99-50 

6,015 

14 

101-30 

7,560 

98-15 

5,110 

98-90 

5,590 

98-50 

5,320 

98-80 

5,. 520 

99-50 

6,015 

15 

100-00 

6,400 

98-15 

5,110 

98-90 

5,590 

98-50 

5,320 

98-80 

5,520 

99-50 

6,015 

16 

99-00 

5,660 

98-15 

5,110 

98-90 

5,590 

98-50 

5,320 

98-80 

5,520 

99 -.50 

6,015 

17 

99-20 

5,800 

98-15 

5,110 

99-00 

5,660 

98-50 

5,320 

98-80 

5,. 520 

99-50 

6,015 

18 

99-24 

5,828 

98-10 

5,080 

99-00 

5,660 

98-50 

5,320 

99-00 

5,660 

99-50 

6,015 

19 

99-60 

6,090 

98-10 

5,080 

99-05 

5,695 

98 -.50 

5,320 

99-00 

5,660 

99 -.50 

6,015 

20 

99-60 

6,090 

98-10 

5,080 

99-05 

5,695 

93-50 

5,320 

99-00 

5,660 

100-20 

6,560 

21 

99-60 

6,090 

98-10 

5,080 

99-10 

5,730 

98-50 

5,320 

99-00 

5,660 

100-20 

6,560 

99 

99-70 

6, 165 

98-15 

5,110 

99-10 

5,730 

98-50 

5,. 320 

99-00 

5,660 

100-20 

6,560 

23 

99-65 

6,127 

98-10 

5,080 

99-10 

5,730 

98-50 

5,320 

99  00 

5,660 

100-20 

6,. 560 

24 

99-65 

6,127 

98-25 

5,170 

99-10 

5,730 

98-50 

5,320 

99-00 

5,660 

100-20 

6,560 

25 

99-65 

6,127 

98-30 

5,200 

99-10 

5,730 

98-20 

5,140 

99-00 

5,660 

100-20 

6,560 

26 

99-55 

6,052 

98-30 

5,200 

99-10 

5,730 

98-20 

5,140 

99-00 

5,660 

100-20 

6,560 

27 

99-55 

6,0.52 

98-30 

5,200 

98-60 

5,. 385 

98-20 

5,140 

99-00 

5,660 

100-65 

6,935 

28 

99-75 

6,202 

98-50 

5,320 

98 -.50 

5,320 

98-20 

5,140 

99-00 

5,660 

100-70 

6,980 

29 

99-70 

6,165 

98-60 

5,385 

98 -.50 

5,320 

97 -.30 

4,630 

99-00 

5,660 

100-70 

6,980 

30  

31  

99-80 

99-80 

6,240 

6,240 

98-60 

5,385 

98-50 
98 -.50 

5,320 

5,320 

98-20 

98-20 

5,140 
5, 140 

99-00 

5,660 

l(X)-70 

100-70 

6,980 

6,980 

Note  ; Below  gauge  height  192-50  the  rating  curve  is  not  well  defined. 
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SESSIONAL  PAPER  No.  25f 


Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Pinawa  Channel, 

for  1910-11. 


Day. 

May.  1910. 

June,  1910. 

July.  1910. 

Aug., 

1910. 

Sept., 

1910. 

Oct., 

1910. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge 

Gauge - 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

104-2 

10,975 

104-1 

10,850 

99-6 

6,090 

99-1 

5,730 

99-0 

5,660 

99-1 

5,730 

2 

104-2 

10,975 

104- 1 

10,850 

99-6 

6,090 

99-1 

5,730 

99-0 

5,660 

99-1 

5,730 

3 

104-2 

10,975 

104-1 

10,850 

99-6 

6,090 

99-1 

5,730 

99-0 

5,660 

99-1 

5,730 

4 

104-2 

10,975 

104-1 

10,850 

99-5 

6,015 

99-1 

5,730 

99-0 

5,660 

99-1 

5, 730 

5 

104-2 

10,975 

104-1 

10,850 

99-4 

5,940 

99-1 

5,730 

99-0 

5,660 

99-2 

5,800 

6 

104-2 

10,975 

104-1 

10,850 

99-4 

5,940 

99-1 

5,7.30 

98-9 

5,590 

99-2 

5,800 

7 

104-3 

11,100 

104-0 

10,725 

99-4 

5,940 

99-1 

5, 730 

98-9 

5,590 

99-2 

5,800 

8 

104-3 

11,100 

104-0 

10,725 

99-4 

5,940 

99-1 

5,730 

98-9 

5,590 

99-2 

5,800 

9 

104-3 

11,100 

104-0 

10,725 

99-4 

5,940 

99-1 

5,730 

98-9 

5,590 

99-3 

5,870 

10 

104-3 

11,100 

104-0 

10,725 

99-4 

5,940 

99-0 

5,660 

98-9 

5,590 

99-3 

5,870 

11 

104-3 

11,100 

104-0 

10,725 

99-5 

6,015 

98-9 

5,590 

98-9 

5,590 

98-3 

5,870 

12 

104-3 

11,100 

104-0 

10,725 

99-5 

6,015 

98-9 

5,590 

98-9 

5,590 

98-4 

5,940 

13 

104-0 

10,725 

103-9 

10,600 

99-6 

6,090 

98-8 

5,520 

98-9 

5,590 

98-4 

5,940 

14 

104-1 

10,850 

103-9 

10,600 

99-5 

6,015 

98-8 

5,520 

98-9 

5,590 

98-4 

5,940 

15 

104-4 

11,225 

103-9 

10,600 

99-5 

6,015 

98-8 

5,520 

98-9 

5,590 

98-4 

5,940 

16 

104-3 

11,100 

103-9 

10,600 

99-5 

6,015 

98-8 

5,520 

98-9 

5,590 

99-4 

5,940 

17 

104-3 

11,100 

103-1 

9,600 

99-4 

5,940 

98-8 

5,520 

98-9 

5,590 

99-4 

5,940 

18 

104-3 

11,100 

103-0 

9,475 

99-4 

5,940 

98-8 

5,520 

98-9 

5,590 

99-5 

6,015 

19 

104-3 

11,100 

103-0 

9,475 

99-4 

5,940 

98-8 

5,520 

98-9 

5,590 

99-5 

6,015 

20 

104-3 

11,100 

103-0 

9,475 

99-4 

5,940 

98-8 

5,520 

98-9 

5,590 

99-9 

6,320 

21 

104-3 

11,100 

103-0 

9,475 

99-4 

5,940 

98-9 

5,590 

98-9 

5,590 

99-9 

6,320 

22 

104-3 

11,100 

103-0 

9,475 

99-3 

5,870 

98-9 

5,590 

98-9 

5,590 

100-4 

6,720 

23 

104-3 

11,100 

103-0 

9,475 

99-2 

5,800 

9S-9 

5,590 

99-0 

5,660 

100-4 

6,720 

24 

104-3 

11,100 

101-8 

8,080 

99-2 

5,800 

98-9 

5,590 

99-0 

5,660 

100-4 

6,720 

25 

104-3 

11,100 

101-1 

7,360 

99-2 

5,800 

98-9 

5,590 

99-0 

5,660 

100-4 

6,720 

26 

104-2 

10,975 

100-3 

6,640 

99-2 

5,800 

98-9 

5,590 

99-0 

5,660 

100-4 

6,720 

27 

104-2 

10,975 

100-0 

6,400 

99-2 

5,800 

98-9 

5,590 

99-0 

5,660 

100-4 

6,720 

28 

104-2 

10,975 

99-9 

6,320 

99-2 

5,800 

98-9 

5,590 

99-0 

5,660 

100-4 

6,720 

29 

104-2 

10,975 

99 -9‘ 

6,320 

99-1 

5,730 

98-9 

5,590 

99-0 

5,660 

100-5 

6,800 

30  

31  

104-2 

104-2 

10,975 

10,975 

99-8 

6,240 

99-1 

99-1 

5,730 

5,730 

99-0 

99-0 

5,660 

5,660 

99-1 

5,730 

100-5 

100-5 

6,800 

6,800 

May,  1911. 

June,  1911. 

July, 

1911. 

August.  1911. 

.Sept., 

1911. 

Oct., 

1911. 

1 

102-0 

8,300 

102-6 

8,975 

102-9 

9,350 

103-2 

9,735 

103-1 

9,600 

103-1 

9.6(H) 

2 

102-0 

8,300 

102-6 

8,975 

103-0 

9,475 

103-2 

9,725 

103-1 

9,600 

103-1 

9.6(H) 

3 

102-1 

8,410 

102-7 

9,100 

103-0 

9,475 

103-2 

9,725 

103-1 

9,6tK) 

103-1 

9.6(H) 

4 

102-1 

8,410 

102-7 

9,100 

103-0 

9,475 

103-2 

9,725 

103-1 

9,0tX) 

103-1 

9,('HH) 

102-1 

8,410 

102-7 

9,100 

103-0 

9,475 

103-2 

9,725 

103-1 

9,600 

103-1 

9, 6(H) 

6 

102-1 

8,410 

102-7 

9,100 

103-0 

9,475 

103-2 

9,725 

103-1 

9,600 

ia3  1 

9,600 

7 

102-1 

8,410 

102-7 

9,100 

103-0 

9,475 

103-2 

9,725 

103-1 

9,600 

103-1 

9.6(H) 

8 

102-1 

8,410 

102-7 

9,100 

103-0 

9,475 

103-2 

9,725 

103-1 

9,600 

103  I 

9.6(H) 

9 

102-2 

8,520 

102-8 

9,225 

103-0 

9,475 

103-2 

9,725 

103-1 

9.6(H) 

103-1 

9.6(H) 

10 

102-2 

8,520 

102-8 

9,225 

103-1 

9,600 

103-2 

9,725 

103-1 

9,600 

103-1 

9.6(H) 

11  

102-2 

8,520 

102-8 

9,225 

103-1 

9,600 

103-2 

9,725 

103-1 

9.0(H) 

103-2 

9, 725 

12 

102-3 

8,630 

102-8 

9,225 

103-1 

9,6(K» 

103-2 

9,725 

103-1 

9.6(H) 

102-5 

S,S.5() 

102-3 

8,630 

102-8 

9,225 

103-1 

9,6»HI 

103-2 

9,725 

103-1 

9,(HH) 

102-1 

S,41() 

14 

102-3 

8,630 

102-8 

9,225 

103-1 

9,600 

103-2 

9,725 

103-1 

9.6(H) 

102-1 

S,41() 

102-4 

8. 740 

102-8 

9,225 

103-1 

9,000 

103-2 

9,725 

103-1 

9,600 

101  9 

S.190 

16  

102-4 

8,740 

102-8 

9,225 

103-1 

9,(UHt 

103  2 

9,725 

103-1 

9.6(H) 

101-7 

7,970 

17 

102-4 

8,740 

102-8 

9,22.5 

103  1 

9,6(HI 

103  2 

9,725 

103-1 

9.6(H) 

101  5 

18 

102-4 

8,740 

102-9 

9,3.50 

103-1 

9,600 

103-2 

9,725 

103  1 

9,)HH) 

101  1 

7,360 

19  

102-4 

8,740 

102-9 

9,3.50 

103-1 

9, 6(H) 

103-2 

9,725 

llW-l 

9,(HH) 

1(H)  9 

7, 1(H) 

20 

102-4 

8,740 

102-9 

9,3,50 

103-2 

9,725 

103-2 

9,725 

103  1 

9,tVH) 

1(H)  ,S 

7,070 

21 

102-5 

8,850 

102-9 

9,350 

103-2 

9,725 

103-2 

9,725 

103-1 

9.6(H) 

1(H)  S 

7.070 

22 

102-5 

8,850 

102-9 

9,3.V> 

103-2 

9,72.5 

103  2 

9,725 

103- 1 

9,(HH) 

1(H)  S 

7.070 

23 

102-5 

8,8,50 

102-9 

9,3.50 

103-2 

9,725 

103-2 

9,725 

103  1 

9,(HH) 

1(H)  S 

7,070 

24 

102-5 

8,8.50 

102  9 

9,3.50 

103-2 

9,725 

103-2 

9,725 

io;M 

9,(HH) 

llH)  S 

7,070 

25 

102-5 

8,850 

102-9 

9,3.50 

103  2 

9,725 

103-2 

9,725 

HUM 

9,(HH) 

llH)  ,s 

7,07)) 

20 

102-6 

8,075 

102-9 

9,3.50 

103-2 

9,725 

KKl  2 

9,725 

103  1 

9.6(H) 

llH)  S 

7.070 

27  . 

102-6 

8,975 

102  9 

9,3.50 

103-2 

9,725 

103-2 

9,725 

io;i  1 

9.(HH) 

KH)  S 

7,070 

28 

102-6 

8,975 

102-9 

9.3.VI 

103  2 

9,725 

103  2 

9,725 

l(U  1 

9.(HH) 

liH)  S 

7.()^) 

29 

102-6 

8.975 

102-9 

9,3.50 

KW  2 

9,725 

103  2 

9,725 

10.1  I 

9.6IH) 

1(H)  S 

7.070 

30 

31 

102-6 

102-6 

8.975 

8.975 

102  9 

9,350 

103  2 
103-2 

9,725 

9,725 

103-2 
io;i  2 

9,725 

9,725 

103  1 

9.6(H) 

1(H)  8 
1 llH)  8 

7,070 

7,070 

Notk;  HoIow  hi<iulit  lOli-Ml  lli«  rtilinu  ourvo  i*  ixit  woll 
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Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Pinawa  Channel, 

for  1912-13. 


Day. 

.May,  1912. 

June,  1912. 

July,  1912. 

.\ug.,  1912. 

Sept.,  1912. 

Oct.,  1912. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

1 

Feet. 

102-5 

102-7 

102-7 

102-7 

102-7 

102-8 

102-8 

102-8 

102-8 

102-9 

102-9 

102-9 

102- 9 

103- 0 
103-1 

103-1 

103-1 

103-1 

103-2 

103-2 

103-2 

103-3 

103-3 

103-3 

103-3 

103-3 

103-3 

103-4 

103-4 

103-5 

103-5 

Sec. -ft. 

8.850 
9, 100 
9,100 
9,100 
9,100 

9,225 

9,225 

9,225 

9,225 

9,350 

9,3.50 

9,350 

9,350 

9,475 

9,600 

9,600 

9,600 

9,600 

9,725 

9,725 

9,725 

9.850 
9,850 
9,850 
9,850 

9,850 
9,850 
9,975 
9, 975 
10,100 

Feet . 

103-5 

103-5 

103-5 

103-6 

103-6 

103-6 

103-6 

103-6 

103-6 

103-6 

103-6 

103-6 

103-6 

103-6 

103-6 

103-5 

103-5 

103-5 

103-5 

103-4 

103-4 

103-4 

103-4 

103-4 

Sec.-ft . 

10,100 
10, 100 
10,100 
10,225 
10,225 

10,225 

10,225 

10,225 

10,225 

10,225 

10,225 

10,225 

10,225 

10,225 

10,225 

10,100 

10,100 

10,100 

10,100 

9,975 

9, 975 
9,975 
9,975 
9,975 

Feet . 

Sec-ft . 

Feet. 

Sec.-ft 

Feet. 

Sec.-ft . 

Feet. 

Sec.-ft. 

9 

3 

4 

5 

6 

7 

103-4 

9,975 

8 

9 

10 

11 

101-0 

7,260 

12 

13 

14 

15. . ■ 

103-4 

9,975 

16 

17  

18  

103-2 

9,725 

19 

20 

103-8 

10,475 

21 

22 

103-2 

9,725 

23 

24 

25 

26 

27 

103-2 

103-2 

103-2 

9,725 

9,725 

9,725 

28 

29 

30 

31 

1 

2 

3' 

4 

5 

6 

7. 

8. 
9 

10 

11 

12 

13. 

14 

15 

16 

17 

18 

19. 

20. 

21. 

22 

23 

24 


26 

27. 

28. 

29 

30 

31 


May,  1913. 

June,  1913. 

July,  1913. 

Aug.,  1913. 

Sept.,  1913. 

Oct.,  1913. 

103-60 

10,200 

103-70 

10,400 

103-50 

10,100 

. . . ^ ^ ^ ^ ^ 
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Daily  Gauge  Height  and  Discharge  of  Winnipeg  River  at  Pinawa  Channel, 

for  1914. 


May. 


June. 


July. 


August. 


September. 


October. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


Day. 


Gauge 
Height . 


Dis-  Gauge 
charge.  Height. 


Dis-  Gauge 
charge  Height. 


Feet. 


.Sec. -ft . 


Feet. 


Sec. -ft. 


Feet. 


102-20 

102-20 

102-20 

102-20 

102-30 


8,500 

8,500 

8,500 

8,500 

8,650 


103-89 

103-90 

103-93 

103-93 

103-90 


102-40 

102-50 

102-40 

102-40 


8,750 

8,850 

8,750 

8,750 


103-90 

103-90 

103-90 

103-87 

103-90 


Dis- 
charge . 


.Sec. -ft . 

10,600 

10,600 

10,600 

10,600 

10,600 

10,600 

10,600 

10,600 

10,600 

10,600 


Gauge 

Height 


Dis- 

charge 


Gauge 
Height . 


Dis- 

charge 


Feet. 

103-73 

103-71 

103-70 

103-71 

103-69 

103-65 

103-60 

103-65 

103-65 

103-62 


Sec. -ft 

10,400 

10,400 

10,400 

10,400 

10,300 

10,300 

10,200 

10,300 

10,300 

10,300 


Feet. 

103-44 

103-40 

103-37 

103-35 

1C3-36 

103-29 

103-25 

103-26 

103-23 

103-30 


Sec. -ft. 

10,000 

10,000 

9,950 

9,900 

9,950 

9,850 

9,800 

9,800 

9,750 

9,750 


Gauge 

Height. 


Feet. 

103 -10> 
103-101 
103-10 
103-101 
103-051 


103-051 

103-05 

103-051 

103-101 

103-101 


Dis- 
charge . 


Sec.-ft . 

9,600 

9,600 

9,600 

9,600 

9,550 

9,550 

9,550 

9,550 

9,600 

9,600 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
31. 


103-65 

103-65 

103-65 

103-701 

103-701 

103-701 

103-75 

103-80 

103-80 

103-80 

103-81 

103-80 

103-82 

103-82 

103-83 

103-83 

103-83 

103-84 

103-90 


10,300 

10,300 

10,300 

10,400 

10,400 
10,400 
10,400 
10,. 500 
10,500 

10,500 

10,500 

10,500 

10,500 

10,500 

10,500 
10,500 
10,500 
10,500 
10,. 500 
10,600 


103-87 

103-87 

103-95 

103-97 

103-97 

103-93 

103-90 

103-87 

103-85 

103-87 

103-87 

103-83 

103-84 

103-81 

103-80 

103-80 

103-81 

103-80 

103-79 

103-77 

103-75 


10,600 

10,600 

10,700 

10,700 

10,700 

10,600 
10,600 
10,600 
10,. 500 
10,600 

10,600 

10,500 

10,500 

10,500 

10,500 

10,500 

10,500 

10,500 

10,500 

10,400 

10,400 


103-62 

103-62 

103-59 

103-59 

103-59 

103-59 

103-59 

103-58 

103-58 

103-57 

103-57 

103-57 

103-56 

103-55 

103-57 

103-57 

103-57 

103-56 

103-53 

103-51 

103-48 


10,300 

10,300 

10,200 

10,200 

10,200 

10,200 

10,200 

10,200 

10,200 

10,200 

10,200 

10,200 

10,200 

10,200 

10,200 

10,200 
10,200 
10,200 
10,100 
10,100 
10, 100 


103-20 

103-20 

103-17 

103-15 

103-15 

103-10 

103-13 

103-13 

103-12 

103-10 

103-10 
103-10 
103-15 
103-15 
103- 15‘ 

103-15' 

103-15 

103-15' 

103-10' 

103-10 


9, 750 
9, 750 
9,700 
9,650 
9,650 

9,600 

9,650 

9,6.50 

9,650 

9,600 

9,600 

9,600 

9,650 

9,650 

9,650 

9,650 

9,650 

9,650 

9,600 

9,600 


103-15' 

103-15 

103-15' 

103-20' 

103-20 

103-20' 

103-20' 

103-20' 

103-20 

103-20' 

103-15' 

103-15 

103-15' 

103-10' 

103-10' 

103-00 

103-00' 

103-00' 

102-95 

102-90' 

102-90' 


9,650 
9,650 
9,650 
9,750 
9, 750 

9, 750 
9, 750 
9,750 
9, 750 
9, 750 


9,650 

9,650 

9,650 

9,600 

9,600 

9,500 

9.500 

9.500 
9,4(X) 
9,350 
9,350 


Note. — Gauge  heights  marked  thus  (')  interpolated. 

Below  gauge  height  102--50  the  rating  curve  is  not  well  defined. 


122 


DEPARTMEliT  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 

^Monthly  Discharge  of  Winnipeg  River  at  Pinawa  Channel  (Below  Control 

Dam),  for  the  years  1908-14. 


Month. 


1908. 


May 

June 

July 

August 

September 

October 

The  period 

1909. 


May 

June 

July 

August 

September 

October 

The  period 


1910. 


May 

June 

July 

August 

September. . . . . 
October ’ . . 

The  period 


1911. 


May 

June 

July 

August 

September 

October 

The  period 


1912. 


May 

June 

July 

Augu.st 

The  period 


1914. 


June 

July 

August 

September'. . . . . 
October 

The  period 


DiscH.tKGE  IN  Second-feet. 

Run  oft. 

Total 

Mbximum. 

Minimum. 

Mean. 

in 

acre-feet. 

7,025 

5,800 

6,250 

384,300 

5,660 

5,417 

5,550 

330,300 

5,690 

5,520 

5,550 

341,300 

5,600 

5,520 

5,600 

344,300 

5,730 

5,590 

5,650 

336,200 

6,015 

5,660 

5,750 

353,600 

7,025 

5,417 

5,730 

2,090,000 

7,560 

5,860 

6,450 

396,600 

6,660 

5,050 

5,300 

315,400 

5,730 

5,320 

5,500 

338,200 

5,385 

4,100 

5,200 

319,700 

5,660 

5,320 

5,550 

330,300 

6,980 

5,450 

6,150 

378,200 

7,560 

4,100 

5,700 

2,078,400 

11,225 

10,725 

11,000 

676,400 

10,850 

6,240 

9,500 

565,300 

6,090 

5,730 

5,900 

362,800 

5,730 

5,520 

5,600 

344,. 300 

5,730 

5,590 

5,600 

333,200 

6,800 

5,730 

6,200 

381,200 

11,225 

10,725 

7,300 

2,663,200 

8,975 

8,300 

8,700 

534,900 

9,350 

8,975 

9,250 

550,400 

9,725 

9,350 

9,600 

590,300 

9,725 

9,725 

9,750 

599,500 

9,600 

9,600 

9,600 

571,200 

9,725 

7,070 

8,200 

504,200 

9,725 

7,070 

9,180 

3,350,500 

10,100 

8,850 

9,250 

568,800 

10,225 

9,975 

no,  000 

595,000 

7,260 

10,225 

7,260 

9,600 

1,163,800 

10,600 

10,300 

no,  400 

618,800 

10,700 

10,400 

10,600 

651,800 

10,400 

10,100 

10,200 

627,200 

10,000 

9,600 

9,700 

577,200 

9,750 

9,350 

9,600 

590,300 

10,700 

9,350 

10,100 

3,065,300 

Note. — Discharges  marked  thus  (^)  estimated. 


Pinawa  Channel,  above  Control  Dam. 

History. — The  station  above  the  control  dam  on  the  Pinawa  channel  was 
first  established  tentatively  by  engineers  of  the  Winnijjeg  Electric  Railway 
during  construction.  Mr.  Burnham  fixed  this  point  as  a metering  station  for 
the  Manitoba  Hydrographic  Survey  in  June,  1912. 
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Location  of  Section. — The  section  is  on  the  Pinawa  channel,  three-quarters 
of  a mile  above  the  control  dam  and  approximately  9|  miles  above  the  plant 
of  the  Winnipeg  Street  Railway.  The  initial  point  is  a triangle  painted  black 
and  referenced  on  the  vertical  face  of  rock  on  the  left  bank  of  the  channel  by  a 
painted  mark  reading  “I.P.  1.5  feet  south.” 

Records  Available. — Discharge  measurements  from  1912  have  been  taken, 
and  daily  gauge  heights  for  the  year  1914  have  been  obtained.  Xo  daily  dis- 
charges have  been  computed,  as  there  are  not  sufficient  data  available  on  which 
to  base  them. 

Drainage  Area. — The  channel  is  a by-pass  of  the  Winnipeg  river,  and  the 
drainage  area  is  not  significant. 

Gauge. — The  gauges  used  in  connection  with  this  section  are  three  in  number, 
one  at  the  mouth  of  the  channel  and  two  at  the  control  dam.  The  upper  one 
of  these  is  used  for  daily  records.  It  is  a vertical  staff  gauge  fastened  to  the 
left  abutment  of  the  control  dam  on  the  upstream  side. 

Channel.- — For  150  feet  above  and  150  feet  below  the  channel  is  straight. 
It  is  a rock  cut,  having  a depth  of  about  16  feet  under  normal  conditions,  and 
with  high  banks  not  subject  to  overflow. 

Discharge  Measurements. — Three  have  been  taken  at  this  point,  the  measure- 
ments are  made  uith  Price  meter  from  a boat. 

Diversions. — Between  the  metering  section  and  the  control  dam  there  is  a 
by-channel  which  allows  of  water  being  diverted,  the  amount  depending  upon 
the  stage,  as  the  flow  is  controlled  by  a small  dam  with  a permanent  crest. 


Discharge  Measurements  of  Pinawa  Channel  above  Control  Dam,  1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

June  .3 

G.  II.  Burnham 

1,187 

126 

2,007 

0*  17 

103-6 

10,377 

“ 22 

»4 

1,187 

125 

1,914 

4-97 

103-55 

9,660 

July  18 

<4 

1,187 

125 

1,921 

511 

103-27 

9,817 

Pinawa  Channel,  Winnipeg  Street  Railway  Power  House. 

Ilistorij. — The  station  was  established  to  ol)tain  a rating  on  the  power 
station  under  as  wide  a range  in  load  and  head  as  possible.  One  section  was 
establislu'd  by  W.  J.  Ireland  in  the  forebay  on  February  18,  1914,  and  a second 
in  the  tail-rac(‘  by  M.  S.  Madden  on  iMay  7,  1914. 

Location  of  Section. — The  winter  section  in  tlie  forebay  is  loeateil  al)OUt  75 
fc(!t  above  the  racks.  The  initial  point  is  marked  on  the  north  side  of  the 
forcbay  below  tlie  eojiing.  The  summer  section  is  150  feet  below  the  power- 
house, in  tlie  tail-race  of  the  jilant.  'rii(*  initial  jioint  is  markial  by  an  arrow 
chiselled  on  a boulder  on  the  north  side  of  the  tail-race. 

Records  Discharge  im'asurt'im'uts  taken  under  a wide  rangt*  in 

load  and  head  have*  been  taken,  sixty-tlmu*  being  made  at  the  forcbay  .section 
and  1 15  at  the  tail-raci*  section. 

Gauges. — 'riie  forcbay  gauge  is  a vertical  stafl'  fastened  to  the  north  wing 
wall,  near  its  intersection  with  tin*  rack  structuri*;  it  is  referred  to  W.P.S. 
datum.  The  tail-race  gauge*  is  a vertical  stalT  fastcni*d  to  the  near  wall  of  the 
j)ow'cr-hous(*  on  tin*  north  side*;  it  is  also  referr(*d  to  W.P.S.  datum. 

Channel.-  'I'lii*  si*ction  in  the*  fori*bay  is  liabh*  to  cross  currents  due  to  the 
operation  of  the  several  machines,  'riie  tail-race  section  is  in  a channel  fairly 
uniform  above  and  b(*low  the  station. 
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Discharge  Measurements. — The  measurements  above  the  station  were  taken 
from  the  ice.  In  the  tail-race  they  were  made  from  a boat. 

Diversions. — All  the  water  going  through  the  power-house  passes  the  section 
in  the  forebay,  but  the  measurements  made  in  the  tail-race  must  be  corrected 
for  leakage  through  the  dam. 

Accuracy. — Sufficient  measurements  have  been  made  to  give  a very  good 
rating  on  the  station  under  a wide  range  in  load  and  head. 


Discharge  ^Measurements  of  Pinawa  Channel  at  Head-race  W.  E.  S.  Ry., 

1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

iSec.-ft. 

Feb.  18 

W.  J.  Ireland 

1,469 

270 

4,763 

1-50 

87-35 

7,174 

March  6 

M.  S.  Madden 

1,435 

267 

4,722 

1-76 

87-4 

8,3.35 

“ 6 

U 

1,435 

267 

4,670 

1-69 

87-13 

7,910 

“ 7 

i( 

1,435 

267 

4,742 

1-54 

87-6 

7,329 

“ 8 

(< 

1,435 

267 

5,196 

0-82 

87-5 

4,268 

“ 9 

U 

1,435 

267 

4,742 

1-61 

87-6 

7,645 

“ 9 

1,435 

267 

4,691 

1-67 

87-4 

7,836 

“ 10 

1,435 

268 

4,715 

1-57 

87-5 

7,438 

“ 10 

U 

1,435 

267 

4,662 

1-63 

87-3 

7,640 

“ 11 

1,435 

267 

4,688 

1-42 

87-4 

6,680 

“ 12 

(< 

1,435 

267 

4,768 

1-74 

87-7 

8,305 

“ 12 

n 

1,435 

267 

4,715 

1-66 

87-6 

7,811 

“ 12 

1,435 

267 

4,715 

1-57 

87-5 

7,423 

“ 13 

«( 

1,435 

267 

4,796 

1-72 

87-8 

8,245 

“ 14 

1,435 

267 

4,662 

1-94 

87-3 

9,061 

“ 14 

«( 

1 . 435 

267 

4,566 

1-82 

86-9 

8,325 

“ 14 

1,435 

267 

4,662 

1-61 

87-3 

7,531 

“ 15 

(( 

1,435 

267 

5,275 

1-89 

89-6 

4,716 

“ 18 

(( 

1,435 

267 

4,688 

1-86 

87-4 

8,737 

“ 18 

1,435 

267 

4,688 

1-78 

87-4 

8,340 

“ 19 

(4 

1,435 

267 

4, 715 

1-80 

87-5 

8,488 

“ 19 

(4 

1,435 

267 

4,715 

1-66 

87-5 

7,822 

“ 19 

44 

1,435 

267 

4,690 

1-71 

87-4 

8,019 

“ 20 

44 

1,435 

267 

4,742 

1-72 

87-6 

8,165 

“ 20 

44 

1,435 

267 

4,688 

1-76 

87-45 

8,251 

“ 23 

44 

1,435 

267 

4,820 

1-62 

87-9 

7,803 

“ 23 

44 

1,435 

267 

4,742 

1-85 

87-6 

8,747 

“ 24 

44 

1,435 

267 

4,742 

1-74 

87-6 

8,227 

“ 24 

44 

1,435 

267 

4,688 

1-59 

87-4 

7,460 

“ 24 

44 

1,435 

267 

4,688 

1-60 

87-4 

7,496 

“ 26 

44 

1,435 

267 

4, 715 

1-61 

87-5 

7,598 

“ 26 

44 

1,435 

267 

4,688 

1-66 

87-4 

7,793 

“ 27 

44 

1,435 

267 

4,849 

1-62 

88-0 

7,878 

“ 27 

44 

1,435 

267 

4,768 

1-77 

87-7 

8,446 

“ 27 

44 

1,435 

267 

4,715 

1-79 

87-5 

8,423 

“ 28 

44 

1,435 

267 

4,929 

1-48 

88-3 

7,328 

“ 28 

44 

1,435 

267 

4,919 

1-46 

88-3 

7,190 

“ 29 

44 

1,435 

267 

5,250 

0-98 

89-5 

5,181 

“ 29 

44 

1,435 

267 

5,206 

108 

89-3 

5,641 

“ 29 

44 

1,435 

267 

5,206 

1-14 

89-3 

5,971 

“ 30 

44 

1 , 435 

267 

4,875 

1-75 

88-1 

8,5.54 

April  4 

44 

1,435 

267 

4,825 

1-.50 

87-9 

7,267 

“ 5 

44 

1,435 

267 

5,119 

0-91 

89-0 

4,676 

“ 5 

44 

1,4.35 

267 

5,093 

0-99 

88-9 

5,046 

“ 5 

44 

1,435 

267 

5,093 

0-97 

88-9 

4,908 

“ 5 

44 

1,435 

267 

5,093 

0-94 

88-9 

4,804 

“ 7 

44 

1,435 

267 

4,823 

1-74 

87-9 

8,419 

“ 7 

44 

1,435 

267 

4,771 

1-48 

87-7 

7,072 

“ 7 

44 

1,435 

267 

4,878 

1-27 

88-1 

6,174 

“ 8 

44 

1,435 

267 

4,798 

1-49 

87-8 

7,148 

“ 8 

44 

1,435 

267 

4,878 

1-23 

88-1 

6,004 

“ 10 

44 

1,435 

267 

5,065 

115 

88-8 

5,809 

“ 10 

44 

1,4.35 

267 

5,039 

119 

88-7 

5,984 

“ 10 

44 

1,435 

267 

5,039 

117 

88-7 

5,895 

" 10 

44 

1,435 

267 

5,012 

Ml 

88-6 

5,. 542 

12 

44 

1,435 

267 

5,146 

0-97 

89-1 

4,987 

12 

44 

1,435 

267 

5,119 

0-89 

89-0 

4,. 593 

12 

44 

1,435 

267 

5,093 

0-97 

88-9 

4,986 

12 

44 

1,435 

267 

5,119 

0-90 

89-0 

4,587 

“ 13 

44 

1,435 

267 

5,124 

0-84 

88-7 

4,326 

“ 13 

44 

1,435 

267 

4,966 

1-.34 

88-1 

6,695 

“ 14 

44 

1,435 

267 

5, 148 

0-73 

88-8 

3,7.84 

“ 14 

44 

1,435 

267 

4,963 

1-30 

88-1 

6,479 

Note. — All  measurements  taken  under  ice  conditions. 
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Discharge  ^Measurements  of  Pinawa  Channel  at  Tail-race,  W.  E.  S.  Ry., 

1 9 14 — C oncluded. 


Date. 

Hydrographer. 

Meter. 

No. 

Width. 

Area  of 
Section. 

[ 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

Feet. 

Sq.  ft. 

Ft.  per  sec 

Feet. 

Sec.-ft. 

June 

21 

■M.  S.  Madden 

1435 

283 

3,869 

1-43 

48-9 

5,557 

(i 

22 

ii 

1435 

283 

3,898 

215 

49-0 

8,389 

«( 

23 

ii 

1435 

283 

3,699 

1-07 

48-3 

3,957 

fi 

23 

ii 

1435 

283 

3,898 

2- 19 

49-0 

8,542 

«( 

25 

ii 

1435 

283 

3,926 

2-23 

49- 1 

8,765 

t< 

25 

ii 

1435 

283 

3,926 

2-16 

49- 1 

8,496 

if 

28 

ii 

1497 

283 

3,841 

1-28 

48-8 

4,906 

if 

28 

if 

1497 

283 

3,813 

1-24 

48-7 

4,745 

ii 

29 

if 

1497 

283 

3,699 

0-76 

48-3 

2,803 

July 

1 

if 

1497 

283 

3,926 

1-50 

49- 1 

5,879 

U 

1 

if 

1497 

283 

3,926 

1-42 

49- 1 

5,572 

if 

1 

n 

1497 

283 

3,841 

1-55 

48-8 

5,966 

ft 

2 

if 

1497 

283 

3,699 

0-86 

48-3 

3,189 

if 

4 

a 

1497 

283 

3,699 

0-88 

48-3 

3,269 

ii 

5 

if 

1497 

283 

3,841 

1-36 

48-S 

5,251 

if 

5 

ii 

1497 

283 

3,813 

1-35 

48-7 

5,136 

if 

6 

ii 

1497 

283 

3,898 

205 

490 

7,983 

if 

7 

ii 

1497 

283 

3,728 

0-94 

48-4 

3,494 

if 

7 

ii 

1497 

283 

3,784 

1-73 

48-6 

6,562 

ii 

9 

if 

1497 

283 

3,813 

1-86 

48-7 

7,088 

if 

10 

ii 

1497 

283 

3,954 

1-82 

49-2 

7,195 

ii 

11 

1497 

283 

3,728 

0-94 

48-4 

3,524 

a 

11 

ii 

1497 

283 

3,841 

1-75 

48-8 

6,717 

if 

12 

ii 

1435 

283 

3,898 

1-24 

490 

4,818 

if 

12 

ii 

1497 

283 

3,841 

1-25 

48-8 

4,823 

if 

13 

ii 

1497 

283 

3,728 

0-81 

48-4 

3,038 

if 

13 

ii 

1497 

283 

3,898 

1-93 

49-0 

7,538 

if 

14 

ii 

1497 

283 

3,898 

2-00 

490 

7,789 

if 

15 

ii 

1497 

283 

4,011 

2-07 

49-4 

8,325 

ii 

15 

if 

1497 

283 

3,784 

1-79 

48-6 

6,771 

ii 

16 

ii 

1497 

283 

3,671 

103 

48-2 

3,797 

a 

19 

1497 

283 

3,841 

1-37 

48-8 

5,281 

if 

19 

ii 

1497 

283 

3,841 

1-40 

48-8 

5,375 

a 

20 

ii 

1497 

283 

3,728 

0-91 

48-4 

3,389 

Berens  River,  Twenty-ninth  Falls. 
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Daily  Discharge  of  Winnipeg  River  at  Pinawa  Channel,  for  1913. 


1 

2 

3 

4 

5 


Day. 


Januarj'. 


Gauge 

Height. 


Feet. 


Dis- 

charge 


Sec.-ft 


Februarj-. 


Gauge 
Height . 


Feet. 


Dis- 

charge 


Sec.-ft. 


March. 


Gauge 

Height 


Feet. 


Dis- 

charge 


Sec-ft 


April. 


Gauge 

Height 


Feet. 


Dis- 

charge 

Sec.-ft 


May. 


Gauge 

Height 


Feet. 


Dis- 

charge 

Sec.-ft 


June. 


Gauge 

Height 


Feet. 


Dis- 

charge. 


Sec.-ft. 


4,160 

5,720 

5,835 

5,915 

3,860 


6,240 

4,170 

5,640 

5,915 

5,715 


5,920 

4,120 

5,560 

5,750 

5,790 


5,780 
5,680 
5,770 
5, 760 
5,260 


5,490 

5,465 

5,235 

3,215 

5,970 


3,640 

5,080 

5,410 

5,470 

5,625 


6 

7 

8 
9 

10 


6,650 

6,340 

6,160 

6,120 

6,040 


5,7.30 

5,740 

5,560 

4,040 

5,610 


5,720 

5,800 

5,740 

3,8.50 

5,540 


3,. 560 
5,665 
6,135 
6,100 
5,815 


5,500 

5,440 

5,475 

5,440 

5,200 


5,700 

5,5.50 

3,515 

4,910 

4,900 


11 

12 

13 

14 

15 


5,990 

4,030 

5,690 

5,640 

5,690 


6,060 

5,920 

6,090 

6,050 

6,090 


5,925 
5, 870 
5,850 
5, 730 
5,785 


5,880 

5.440 

3.440 
4,720 
5,035 


3.315 

4,700 

4.980 

5,025 

4,835 


5,060 

4,920 

5,100 

5,070 

3,720 


16 

17 

18 

19 

20 


5,865 

6,050 

5,980 

4,100 

5,815 


4,225 

5,970 

6,250 

6,270 

6,200 


3,900 

5,450 

5,720 

5,960 

5,835 


4,830 

4,860 

5,100 

5,120 

3,370 


4,935 
4, 775 
3,210 
5,000 
5,040 


5,490 

5,820 

5,650 

5,640 

5,635 


21 

22 

23 

24 

25 


6,190 

6,020 

5,950 

5,890 

5,940 


6,140 

6,285 

3,880 

5,770 

6,000 


5,100 

5,465 

3,800 

5,460 

5,920 


4,930 

5,300 

5,420 

5,500 

5,730 


4,990 

4,885 

5,125 

4,050 

3,180 


5,500 

3,835 

5,250 

5,340 

5,500 


26 

27 

28 

29 

30 

31 


4,100 

5,460 

5,685 

5,830 

6,285 

6,200 


6,015 

5,870 

5,935 


5,710 

5,770 

5,740 

5,620 

3,660 

4,900 


5,520 

3,460 

4,940 

5,310 

5,600 


4,930 

5,250 

5,320 

5,120 

5,360 

5,325 


5,625 

5,800 

5,270 

3,570 

5,080 


July. 


1. 


2 

3^ 

4 

5 


August. 


.September. 


October. 


4,650 

5,550 

5,725 

5,750 

5,310 


5,735 

5,090 

3,800 

5,090 

5,640 


4,035 

4,990 

5.400 

5,500 

5,915 


5,820 

5,635 

5,715 

5,705 

3,670 


6 

7 

8 
9 

10 


3,570 

5,270 

5,6.30 

5,760 

5,710 


5,670 

5,700 

5,860 

5,740 

3,600 


5,650 

3,735 

5,435 

5,900 

5,750 


5,560 

5,880 

6,065 

5,925 

5,980 


11 

12 

13 

14 
15. 


5,995 

5.700 

3.700 
5,375 
5,710 


4,625 

5,700 

5,915 

5,620 

5,570 


5,900 

5,880 

5,840 

3,710 

5,365 


5,825 

3,535 

5,480 

6,030 

6,050 


16 

17 

18. 

19 

20 


5,680 

5,540 

5,540 

5,350 

3,725 


5,6.WI 

3,770 

5,310 

5,750 

5,765 


5,775 

5,7'20 

5,680 

5,660 

5,950 


6,025 

6,030 

5,865 

3,760 

4,580 


21 

22 

23 

24 

25 


5,240 

5,670 

5,21X1 

5,525 

5,650 


5,730 

5,760 

5,550 

3,515 

5,300 


3,650 
5,015 
6,  (XX) 
6,070 
6,045 


6,180 

6,290 

6,250 

6,220 

6,155 


26 

27 

28 

29 

30 

31 


5,425 

3,770 

5,4(X) 

5,765 

5,840 

5,6.V) 


5,700 

5,8.50 

5,760 

5,750 

5,720 

3,675 


5,850 
5,  .560 
3,470 
5,415 
5,750 


3,820 

5,680 

6,025 

6,020 

5,910 

5,880 


November. 

December. 

5,695 

ft  JiOO 

3,830 

ft*  10^) 

5!  840 

ft  ^441 

6,365 

6,350 

ft  '>(>> 

6,415 

6,500 

• 

6,350 

S 514 

4,330 

eiioo 

6,180 

6,240 

6,440 

6,350 

6,370 

6. -200 

6,540 

6. 125 

6,540 

3,940 

6,225 

5,640 

4,100 

6,5tXI 

6,010 

6,560 

6,600 

ft 

6;490 

61635 

6,360 

6,335 

6,670 

4,250 

6,440 

6,190 

4,025 

6,640 

6,185 

6,550 

6,540 

4,625 

6,6tX) 

5,5so 

6,140 

S,SiX) 

6,135 

4,095 

5,740 

5,950 

3,815 

6.315 

6,210 

.Noth. — * IMiint  Mhut  <lown  |iurt  of  tlay,  not  nullieient  ila(a  to  eatiiim(<<  (linchar^o. 
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Daily  Discharge  of  ^yinnipeg  River  at  PinaAva  Channel,  for  1914. 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gau^e 

Dis- 

Gauge 

Dis- 

Gau^e 

Dis- 

Gaufi:e 

Dis- 

Gaufi^e 

Dis- 

Gau^e 

Dis- 

Height. 

charge 

Height. 

charge 

Height. 

charge 

Height. 

charge 

Height . 

charge 

Height. 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft 

1 

4,900 

4,835 

5,125 

5,930 

5,500 

5,890 

9 

5,720 

5,870 

6,100 

6,075 

4,880 

6,100 

5,860 

6,280 

6,310 

6,100 

3,460 

5,910 

d 

4,230 

6,180 

6,295 

5,760 

5,150 

6,295 

6,160 

5,910 

6,230 

4,175 

5,640 

6,250 

6,215 

5,880 

6,. 300 

6, 135 

5,625 

5,740 

7 

6,325 

6,000 

6,150 

6,400 

6,020 

4,180 

6,275 

4,715 

4,460 

6,410 

6,270 

5,960 

0 

6|375 

5,600 

6,130 

6,190 

6,200 

6,510 

in 

6^080 

5,990 

6,365 

4,710 

4,350 

6, 570 

1 1 

4,435 

5,940 

6,480 

6,040 

6,190 

6,840 

19 

5,950 

6,235 

6,515 

4,250 

6,500 

6,600 

l?t 

6,290 

6,100 

6,425 

6,060 

6,590 

6,440 

U 

6,050 

5!  900 

6,515 

6,335 

6,410 

4,450 

l.t^ 

4,830 

4,740 

6,365 

6,635 

6,440 

in 

6,590 

5,570 

6,360 

6,225 

6,260 

6,780 

17 

6,525 

6,200 

6,770 

6,370 

4,485 

6,6.50 

IS 

4,440 

6,330 

6, 7.50 

6,500 

6,400 

6,950 

10 

6,. 365 

6.020 

6, 570 

4,275 

6,6.35 

6,480 

90 

6,660 

6,070 

6,830 

6,200 

6,880 

6,005 

91 

6,375 

6, 165 

6,615 

6,660 

6,800 

4,710 

99 

6,400 

5,040 

4. 670 

6,640 

6,860 

6,490 

9S 

6,410 

5,785 

6,120 

6,420 

6,250 

6,810 

9i 

6,345 

6,335 

6,525 

6,280 

4,275 

6,940 

9.^^ 

6,290 

6, 665 

5,980 

4,970 

6,940 

9fi 

5,800 

6,385 

6,. 545 

4,100 

5,930 

6,500 

97 

6,130 

6,430 

6,460 

6,430 

6,300 

6,. 500 

9S 

6,250 

6,390 

5,680 

6,740 

6,235 

4,520 

90 

6,370 

3,970 

6,. 540 

6, 140 

5, 57.5 

SO 

6,240 

5,600 

6,300 

5,7.50 

5,700 

SI 

5,9.50 

4,450 

July. 

August. 

September. 

October. 

November, 

December. 

I 

5,210 

6,280 

6,775 

6,720 

6,670 

6,760 

9 

6,240 

4,. 525 

6, 785 

6 , 450 

4,830 

6, 775 

3 

6,270 

6,130 

6,760 

6,370 

6,265 

'5,11.5 

4 

5,740 

6, 165 

6,810 

4,660 

6,465 

6,. 540 

5 

4,435 

5,8.50 

6,465 

6,6,50 

6,220 

6,520 

0 

6,4.30 

.5,985 

4,7,35 

6,83.5 

6,470 

4,390 

6,4.50 

6,805 

5,800 

. 

6,810 

6,380 

6,015 

8 

6,460 

6,670 

6,9.50 

6,810 

6,400 

'4,415 

9 

6,290 

4.4,50 

6,865 

7,015 

4,870 

5,45.5 

in 

5,995 

5,640 

6,785 

7,010 

6,260 

1 1 

6,060 

6,780 

6,88.5 

4,765 

6, 660 

6,36.5 

12 

4,290 

6,600 

6,, 875 

5,720 

6,4.80 

5,640 

13 

6,220 

6,8,50 

4,860 

6,990 

7,0,50 

4, 100 

14 

6,615 

6,770 

6,660 

6,995 

6,670 

5,910 

6,635 

6,420 

6,720 

6,790 

6,850 

6,220 

16 

6,985 

4,715 

5,915 

6,930 

4,990 

6,205 

17 

6,965 

6,560 

6,455 

6,380 

6,570 

6,0.50 

18 

6,1,55 

6,915 

6,425 

4,745 

6,965 

6,140 

19  . . 

4,675 

6,730 

6, 165 

6,2.85 

6,935 

5,615 

20 

6,375 

6,485 

4,370 

6, 7.50 

7,050 

3,950 

21  .... 

6,650 

6,530 

6,3.50 

6,900 

6, 840 

5,9.50 

22  . . 

6,800 

6,375 

6,4,80 

6,7.30 

6,805 

6,0(K1 

23 

6,780 

4,650 

6,615 

6,915 

6,430 

5,970 

24  

6,. 500 

6,. 545 

6^740 

6,. 570 

6 i860 

5,935 

25 

6,. 5.50 

6,780 

6,, 540 

4,825 

6,815 

4,710 

26  

4,600 

6,640 

6,240 

6,725 

6,910 

5,4,35 

27 

6,285 

6,700 

4,375 

7, 140 

6,670 

4,140 

28 

6, 1,50 

6,340 

6,610 

7,000 

6,735 

si  6,35 

29 

6,, 560 

6,2.50 

6,990 

7,015 

4,860 

5, 705 

.30 

6,. 530 

4,570 

6,880 

6,910 

6,530 

5,815 

31 1 

6,620 

6,375 

6,670 

5,7,30 

Note. — (*)  On  thc.se  days  ice  troul)le  was  experienced. 
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Winnipeg  River,  Head  of  Grand  du  Bonnet  Falls. 

History. — The  station  on  the  Winnipeg  river  at  Grand  du  Bonnet  falls 
was  established  December  1,  1911,  by  A.  M.  Beale. 

Location  of  Section.  —The  section  is  IJ^  miles  above  Grand  du  Bonnet  falls 
and  400  feet  downstream  from  B.]M.  138  B.,  W.P.S.  The  initial  point  is  a 
point  chiselled  in  the  rock  on  a high  bare  point  on  the  left  bank  of  the  river.  It 
is  referenced  by  a 12-inch  poplar  56  feet  distant,  a 6-inch  oak  tree  31  feet 
distant,  and  a 7-inch  oak  tree  48  feet  distant. 

Records  available.  —A  record  of  gauge  heights  has  been  kept  from  July  16, 
1911,  to  March  10,  1912,  also  from  May  16  to  November  3,  1913,  and  from  !May 
14  to  July  25,  1914.  These  records  are  not  continuous  during  each  period. 
Discharge  measurements  were  taken  during  the  period  1911-12. 

Drainage  area. — Approximately  53,100  square  miles. 

Gauge. — A vertical  staff  gauge  is  placed  in  a small  bay  on  the  right  shore, 
500  feet  above  the  crest  of  the  Grand  du  Bonnet  falls,  and  at  the  head  of  the 
portage.  It  is  referenced  to  W.P.S.  datum. 

Channel. — Left  shore  straight  for  500  feet  above  the  station,  the  right 
shore  is  slightl}’’  curved.  Below  the  station  there  is  a small  bay  on  the  left 
shore  and  the  right  shore  is  curved  about  600  feet  below  the  station;  the  river 
bends  to  the  west  and  widens.  There  are  two  channels  at  the  section,  divided 
by  a small  island  50  feet  wide  and  500  feet  from  the  left  shore,  the  right  channel 
is  170  feet  wide.  The  bed  of  the  channel  is  rock  and  clay,  and  not  subject  to 
shifting. 

Discharge  measurements. — Are  made  from  a boat  held  in  position  by  a stay 

line. 

Accuracy. — Not  sufficient  measurements  have  been  made  to  define  a dis- 
charge curve  and  arrive  at  the  daily  discharges. 


25  F 10 


l*iK<’on  River,  Slurneoii  I'AUn. 


130 


BEPARTMEl^T  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 

Discharge  ^Measurements  of  'Winnipeg  River  near  Head  of  Grand  -du  Bonnet 

Falls,  1911. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1911. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Dec.  6,  7,  8 

Beale  & Pirie 

1,187 

600 

21,910 

1-04 

5-08 

22,827 

“ 9 

“ 

1,187 

600 

21,910 

106 

505 

23,216 

1912. 

Mar.  25 

A.  Pirie 

1,187 

386 

20,394 

0-66 

3-70 

13,432 

WHITEMOUTH  RIVER. 

The  source  of  the  Whitemouth  river  is  in  Whitemouth  lake,  which  lies  in 
the  southeastern  part  of  the  province.  The  course  of  the  river  is  generally 
north  from  the  source  to  its  junction  with  the  Winnipeg  river  just  below  the 
Seven  Sisters  rapids  on  the  latter  stream. 

The  drainage  area  of  the  river  is  1,5G6  square  miles.  The  upper  part  of 
the  river  flows  through  that  part  of  the  country  known  as  the  Julius  muskeg, 
and  as  the  name  would  imply,  is  low  and  wet.  The  lower  part  of  the  valley  is 
narrow,  and  the  land  fertile;  a considerable  portion  has  been  cleared  and  is  now 
under  cultivation.  The  lower  2 miles  of  the  river  flows  through  a well-timbered 
belt  of  country,  spruce,  oak,  and  poplar  of  merchantable  size  being  plentiful. 

The  bed  of  the  river  is  generally  of  clay,  but  at  the  lower  encl  rock  ridges 
extend  across  the  river-bed,  and  at  one  point  form  what  is  known  as  Whitemouth 
falls,  which  is  near  the  mouth.  The  valley  is  generally  from  30  to  50  feet  in 
height,  and  the  valley  proper  varies  from  200  to  600  feet  wide. 

Whitemouth  River  at  Whitemouth. 

History. — The  metering  section  was  established  at  Whitemouth,  on  the 
river  of  that  name,  by  G.  H.  Burnham,  on  JMay  28,  1912. 

Location  of  Section. — The  station  is  located  on  the  downstream  side  of  the 
traffic  bridge  which  crosses  the  river  about  900  feet  northeast  of  the  Canadian 
Pacific  Railway  station  at  Whitemouth.  The  initial  point  is  marked  by  three 
wire  nails  driven  in  the  handrail  of  the  bridge  directly  above  the  south  abut- 
ment, and  the  intervals  are  also  marked  on  the  handrail. 

Records  available. — Daily  estimated  discharges  are  available  from  IMay  29, 
1912,  for  the  open-water  months.  During  the  winters  of  1912-13  and  1913-14 
no  gauge  records  were  obtained,  but  for  the  winter  of  1914  these  records  are 
available. 

Drainage  area. — -The  drainage  area  of  the  river  aliove  the  station  is  1,400 
square  miles.  Much  of  this  territorj"  is  low-lying  and  of  a swampy  nature  ; 
lately  it  has  been  cross  cut  by  the  drainage  system  in  connection  with  the  con- 
struction of  the  conduit  for  the  Greater  Winnipeg  water  supply,  the  V hitemouth 
being  used  as  a discharging  channel.  This  has  noticeably  affected  the  flow. 

Gauge. — A vertical  staff  gauge,  graduated  to  tenths,  is  fastened  to  a pile 
of  the  bridge  opposite  station  91  of  the  section.  It  is  referred  to  a bench-mark 
consisting  of  an  iron  bolt  sunk  in  a concrete  pile  near  the  liridge.  An  arbitrary 
datum  is  used. 

Channel. — The  river  is  divided  into  six  channels  by  the  ]>ile  bents  of  the 
bridge.  The  bed  is  of  clay  and  liable  to  slight  shifting.  The  depth  over  the 
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section,  under  normal  conditions,  averages  4 feet.  The  banks  are  not  subject 
to  overflow. 

Discharge  measurements. — Sufficient  meterings  have  been  secured  to  define 
the  discharge  curve  over  a range  of  4 feet  in  gauge  height,  for  open-water  con- 
ditions. Under  ice  conditions  a number  have  been  taken,  but  do  not  define  the 
curve  of  discharge  clearly.  The  measurements  are  made  from  the  bridge. 

Accuracy. — The  accuracy  for  the  discharge  curve  is  high  over  a range  in 
gauge  heights  of  4 feet,  from  73.8  to  77.3. 


Discharge  Measurements  of  Whitemouth  River  at  Whitemouth,  1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

May 

29 

G.  H.  Burnham 

1,187 

162 

991 

2-20 

77-29 

2,179 

June 

20 

1,187 

151 

629 

107 

74-91 

673 

July 

13 

(4 

1,187 

151 

750 

1-41 

75*53 

1,057 

15 

1,187 

158 

85S 

1-67 

76-15 

1,434 

Aug. 

9 

W.  G.  Worden 

1,187 

150 

700 

1-30 

75-40 

910 

Sept. 

3 

“ 

1,187 

150 

835 

1-59 

76-17 

1,328 

Oct. 

15 

R.  H.  Nelson 

1,187 

172 

937 

2-02 

76-93 

1,892 

191.3. 

Jan. 

24 

A.  Pirie 

1,469 

no 

189 

0-145 

73-65 

'27 

April 

18 

<( 

1,186 

154 

752 

1-650 

75-74 

1,241 

May 

9 

G.  Ebner 

1,186 

151 

732 

1-380 

75-32 

1,010 

Aug. 

15 

W.  J.  Iieland 

1,469 

143 

578 

0-680 

74-40 

392 

Sept. 

26 

C.  0.  Allen 

1,435 

136 

512 

0-300 

73-89 

153 

1914. 

Jan. 

20 

E.  J.  Budge 

1,462 

141 

207 

0-07 

73-23 

'16 

Mar. 

16 

W.  J.  Ireland 

1,462 

99 

97 

0-20 

73-33 

'20 

May 

20 

A.  Pirie 

1,939 

137 

636 

1-13 

74-92 

720 

July 

27 

M.  S.  Madden 

1,760 

147 

609 

0-76 

74-55 

467 

Aug. 

18 

.1.  A.  Page 

1,920 

136 

443 

0-10 

73-60 

44 

.Sept. 

4 

H.  Bovd 

1,919 

142 

492 

0-28 

73-80 

134 

Oct. 

7 

M.  S.  Madden  . . 

1,911 

142 

522 

0-30 

73-94 

158 

Nov. 

3 

M.  .S.  .Madden 

1,912 

147 

586 

0-77 

74-51 

451 

30 

C.  O.  Allen 

1,911 

140 

408 

0-36 

73-85 

'146 

Dec. 

28 

.M.  a.  Madden 

1,462 

123 

260 

0-07 

73-52 

'17 

'.Measurement  taken  under  ice  conditions. 
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Daily  Gauge  Height  and  Discharge  of  Whitemouth  River  at  Whitemouth, 

for  1912. 


[Drainage  area,  1,400  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Feet. 

Sec.-ft . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft 

Feet. 

Sec.-ft 

Feet. 

Sec.-ft. 

1 .... 

6-80 

1,760 

2 

6-48 

1,570 

3 

6-35 

1,500 

4 

6-53 

1,600 

5 

6-58 

1,630 

6 .... 

6-48 

1,570 

7 ... 

6-25 

1,440 

S 

6-19 

1,410 

9 

6-07 

1,340 

10  

5-67 

1,110 

11 

5-66 

1,100 

1,000 

987 

12 

5-47 

13  . . 

5-45 

14 

5-41 

964 

15  

5-25 

873 

16 

5-21 

850 

17 

4-99 

724 

18 

4-97 

713 

19 

4-94 

696 

20 

' 

4-93 

690 

21  . . 

4-79 

610 

22 

4-63 

579 

23 

4-61 

508 

24 

4-59 

496 

25 

4-59 

496 

26 

4-58 

491 

27 

4-56 

479 

28 

4-54 

468 

29  

7-25 

2,010 

2,020 

4-43 

405 

30 

7-26 

4-29 

325 

31 

6-99 

1,860 

July. 

August. 

September. 

October. 

November. 

1 

419 

271 

5-75 

1,160 

6-12 

1,370 

7-22 

2,000 

6-35 

1,500 

9 

4-09 

226 

5-49 

1,010 

6-16 

1,390 

7-13 

1,940 

6-39 

1,520 

3 

3-97 

181 

5-38 

947 

615 

1,390 

6-97 

1,850 

6-45 

1,560 

4 

3-94 

172 

5-06 

764 

6-20 

1,410 

6-94 

1,840 

6-36 

1,510 

5 

3-93 

169 

5-05 

759 

6-68 

1,690 

6-86 

1,790 

6-29 

1,470 

6 

4-33 

348 

5-03 

747 

6-56 

1,620 

6-83 

1,770 

6-20 

1,410 

7 

4-38 

377 

5-07 

770 

6-47 

1,570 

6-77 

1,740 

6-07 

1,340 

8 

4-77 

599 

5-18 

833 

6-36 

1,510 

7-00 

1,870 

5-96 

1,280 

9 

4-98 

719 

5-37 

941 

6-32 

1,480 

7-2) 

2,010 

5-87 

1,230 

10 

5-03 

747 

5-37 

941 

6-37 

1,510 

7-25 

2,010 

5-81 

1,190 

11 

5-07 

770 

5-36 

935 

6-42 

1,540 

7-24 

2,010 

5-76 

1,160 

12 

5-06 

764 

5-36 

935 

6-44 

1,550 

7-20 

1,980 

5-73 

1,150 

13 

5-59 

1,070 

5-17 

827 

6-43 

1,550 

7-16 

1,960 

5-67 

1,110 

14 

5-91 

1,2.50 

5-10 

787 

6-41 

1,530 

7-05 

1,900 

5-64 

1,100 

15 

017 

1,400 

5-02 

741 

6-38 

1,520 

6-92 

1,820 

5-61 

1,080 

16 

6-22 

1,430 

4-97 

713 

6-63 

1,660 

6-64 

1,660 

5-57 

1,060 

17 

6-22 

1,430 

4-83 

633 

6-75 

1,730 

6-55 

1,560 

5-57 

1,060 

18 

6-21 

1,420 

4-77 

599 

6-70 

1,700 

6-37 

1,510 

5-51 

1,020 

19 

6-21 

1,420 

4-73 

576 

6-63 

1,660 

6-36 

1,510 

5-47 

1,000 

20 

5-91 

1,250 

4-51 

451 

6-40 

1,530 

6-33 

1,490 

5-45 

987 

21 

5-83 

1,200 

4-49 

439 

6-98 

1,860 

6-17 

1,400 

5-36 

935 

22 

5-73 

1,150 

4-57 

485 

7-43 

2,120 

6-09 

1,350 

5-31 

906 

23 

5-84 

1,210 

4-67 

542 

7-53 

2,170 

5-97 

1,280 

5-23 

861 

24 

6 03 

1,320 

1,400 

1,440 

1,470 

1,510 

1,450 

1,.370 

1,260 

4-80 

616 

7-59 

2,210 

2,200 

2,170 

2,130 

2,120 

2,070 

2,040 

5-87 

1,230 

1,110 

1,020 

1,260 

1,360 

1,420 

1,450 

1,470 

5-39 

25 

6- 18 

4-86 

650 

7-57 

5-66 

5-01 

26 

6-25 

4-89 

667 

7-53 

5-51 

5-77 

27 

6-29 

4-91 

679 

7-45 

5-93 

5-83 

28 

6-37 

4-95 

702 

7-44 

6-11 

5-87 

29 

6-26 

4-97 

713 

7-35 

7-30 

6-21 

5-87 

30  

31  

6-12 

5-93 

5-37 

5-97 

941 

1,280 

6-27 

6-29 

5-87 

December. 


419 


Note. — Ice  conditions  from  November  23;  information  insufficient  to  compute  daily  discharges. 


MA^UTOBA  HYDROGRAPHIC  SURVEY 


133 


SESSIONAL  PAPER  No.  25f 

Daily  Gauge  Height  and  Discharge  of  Whitemouth  River  at  Whitemouth, 

for  1913. 


[Drainage  Area,  1,400  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge. 

Height. 

charge. 

Height. 

charge. 

Height. 

charge . 

Height . 

charge . 

Height . 

charge . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

She. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft^ 

1 

3-79 

3-57 

5-78 

1,180 

588- 

2 

5-74 

1,150 

4-72 

570- 

3 

5-66 

1,110 

4-70 

560 

4 

5-60 

1,070 

4-70 

560 

5 

5‘  57 

1,060 

4-70 

560 

6 

5*54 

1,040 

4-78 

605 

7 

987 

5-06 

764. 

8 

3-59 

7-56 

2,190 

5-45 

987 

4-97 

7T7 

9 

7-77 

2,310 

5-37 

941 

4-88 

662 

10  . . 

7-87 

2,379 

941 

4-80 

810 

11  

8-27 

2,690 

5-41 

964 

4-88 

548 

12..  . . 

8-70 

2,850 

5-39 

952 

4*83 

5X9 

13 

7-93 

2,400 

5-36 

935 

4*66 

538 

14 

7-41 

2,100 

5*33 

918 

4*  8*? 

513 

15 

3-61 

3-59 

7-33 

2’060 

5-25 

873 

4-53 

462 

16 

7-27 

2,020 

5-15 

816 

4 - 53 

462 

17 

7-21 

1,990 

770 

4-33 

348 

18 

5-74 

li  150 

5-07 

770 

4-31 

337 

19 

5-70 

L 130 

5*03 

747 

4-1Q 

071 

20  . . . 

5-70 

l’  130 

4-97 

713 

4-01 

282 

21 

5-67 

1,110 

4-94 

696 

4-13 

244 

22 

3-59 

3-59 

5-66 

1,110 

4-90 

673 

4-l‘> 

‘>30 

23 

5-91 

l'250 

4-90 

673 

4-05 

219 

24 

3-65 

27 

604 

L320 

4-88 

662 

4-03 

202 

25 

3-79 

611 

L360 

4-86 

fi50 

3.Q7 

181 

26 

6-17 

1,400 

4-84 

639 

3-94 

17? 

27 

617 

1,400 

4*80 

816 

3-90 

18<1 

28 

615 

L390 

4-80 

818 

3-Q.l 

169 

29 

6-07 

1,340 

4-78 

605 

4 - 1 ‘> 

239 

30 

5-95 

L270 

4-75 

588 

4.07 

315 

31 

1 

4-73 

576 

July. 

August. 

September. 

October. 

November. 

1 

4-81 

622 

3-91 

163 

4-53 

462 

3-83 

143 

4-71 

565 

2 

4-98 

719 

3-87 

153 

4-48 

434 

3-79 

133 

4-68 

548 

3 

4-96 

707 

3-81 

138 

4-40 

388 

3-71 

117 

4-68 

536 

4 

4-93 

690 

3-79 

133 

4-38 

377 

3-69 

113 

4-34 

3.54 

5 

4-81 

622 

3-73 

121 

4-33 

348 

3-73 

121 

4-31 

337 

6 

4-73 

576 

3-73 

121 

4-28 

320 

3-78 

131 

4-26 

309 

7 

4-64 

525 

3-67 

no 

4-21 

282 

3-76 

127 

4-21 

282 

8 

4-51 

451 

3-63 

102 

4-16 

258 

3-74 

123 

4 21 

282 

9 

4-51 

451 

3-59 

96 

4-08 

0»>«> 

3-83 

143 

4 17 

262 

10 

4-45 

417 

3-50 

92 

4-13 

244 

3-91 

163 

4-13 

244 

11 

4-53 

462 

3-53 

89 

4-24 

298 

4-03 

202 

4-09 

22s 

12 

403 

519 

3-53 

89 

4-07 

218 

5-03 

747 

4-05 

210 

13 

5-21 

850 

3-49 

84 

4-05 

210 

5-20 

844 

4-05 

210 

14 

5-50 

1,020 

4-07 

218 

4-(K) 

100 

5-46 

992 

4 l>5 

210 

15 

5-55 

1,040 

4-29 

325 

3-93 

169 

5-51 

1.020 

4-05 

210 

10 

5-71 

1,130 

4-68 

548 

3-91 

163 

5 -.54 

1,040 

4-(V5 

17 

5-40 

958 

5-07 

770 

3-811 

143 

5-48 

1 , (MK) 

4 (>5 

18 

5-28 

890 

5-21 

850 

3-91 

163 

5-39 

952 

4 t>5 

19 

5-06 

764 

5- 16 

821 

4-03 

202 

5-42 

969 

4 115 

4-99 

724 

5-11 

793 

3-99 

187 

5-35 

9;to 

4-t>5 

21  

4-81 

622 

5-08 

776 

3-96 

178 

5-33 

918 

4 t»5 

22 

4-65 

531 

4-99 

724 

3-95 

175 

5-23 

861 

4 tl5 

4-05 

531 

4-93 

090 

3-93 

169 

5 22 

855 

4-05 

24 

4-58 

491 

4-91 

679 

3-93 

169 

5 15 

816 

4 IU5 

25 

4-53 

462 

4 83 

0:<3 

3-91 

163 

5 11 

793 

4 tl5 

26 

4-41 

394 

4 811 

033 

3-87 

1.53 

5-05 

759 

4 tl.5 

27 

4 27 

314 

4-74 

3>HH 

\s$ 

4 UO 

7117 

28 

4-14 

248 

4 66 

536 

3-86 

150 

5 01 

736 

4 (k5 

4-13 

244 

4-63 

519 

3-83 

143 

4 98 

719 

4 t>5 

4-IMI 

190 

4-57 

485 

3-81 

138 

4 9tl 

707 

4 (V5 

31 

3-99 

187 

4-59 

496 

4 81 

622 

4 05 

N<itb.— I limrliiirge  ('urvu  In  lint  well  (l«lim<il  l)ulow  u»u|[«  luuitht  73 . KO.  lou  tHimltlioiu  until  .\pnl  7;  inluriimliim 
iiiMiillicient  til  ('oiiiputii  iliiily  ilimiliiiruini. 
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Daily  Gauge  Height  and  Discharge  of  Whitemouth  River  at  Whitemouth, 

for  1914. 


(Drainage  Area  1,400  square  miles.) 


D.\y. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 .... 

3-58 

4-76 

593 

5-14 

810 

2 

3-58 

4-81 

622 

514 

810 

3 

3-58 

4-86 

650 

7-24 

2,010 

4 

3-58 

5-31 

907 

7-67 

2,250 

5 

3-58 

5-57 

1,060 

7-19 

1,980 

6 

3-58 

5-81 

1,190 

6-28 

1,460 

7 .... 

3-58 

5-93 

1,260 

6-10 

1,350 

8 

3-58 

5-97 

1,280 

6-35 

1,500 

9 

3-58 

5-71 

1,130 

6'72 

1,710 

10 

3-58 

5-43 

975 

6-62 

1,650 

11  

3-58 

5-36 

935 

6-74 

1,720 

1?  

3-58 

5-27 

884 

6-46 

1,560 

13  .... 

3-58 

5-27 

884 

6-24 

1,450 

14  

3-58 

5-12 

798 

5-94 

1,270 

3-58 

4-98 

719 

5-72 

1,140 

16  

3-33 

20 

3-98 

4-89 

667 

5-48 

1,000 

17 

4-69 

4-76 

593 

5-24 

867 

18  

5-55 

4-61 

508 

5-20 

844 

19  

602 

4-57 

485 

5- 15 

816 

9(1 

3-23 

16 

6-08 

4-79 

610 

513 

804 

91  

^ 

6-16 

1,390 

509 

781 

5-01 

736 

99  ... 

6-23 

1,430 

5-21 

850 

5-01 

736 

23  

6-01 

1,310 

5-32 

912 

4-97 

713 

24  

5-76 

1,160 

5-32 

912 

4-82 

627 

5-76 

1,160 

5-34 

924 

4-69 

553 

. . 

96 

5-43 

975 

5-36 

935 

4-62 

513 

27  

4-17 

827 

5-28 

890 

4-47 

428 

98 

4-96 

707 

5-24 

867 

4-39 

382 

29 

4-93 

690 

5-18 

833 

4-31 

337 

30 

4-76 

593 

5-37 

941 

4-19 

271 

.31 

5-32 

912 

July. 

Aug 

ust. 

September. 

October. 

November. 

December. 

\ 

419 

271 

4-22 

287 

3-87 

153 

4-05 

210 

4-39 

382 

3-86 

9 

4-42 

399 

4-14 

248 

3-85 

148 

3-96 

178 

4-31 

337 

3-83 

4-46 

422 

4-08 

222 

3-79 

133 

3-91 

163 

4-31 

337 

3-87 

\ 

4-49 

439 

4-06 

214 

3-83 

143 

3-88 

155 

4-49 

439 

3-87 

4-49 

439 

403 

202 

3-79 

133 

3-91 

163 

4-48 

434 

3-88 

A 

4-48 

434 

3-98 

184 

3-75 

125 

3-89 

158 

4-46 

422 

3-88 

7 

4-48 

4.34 

3-92 

166 

3-75 

125 

3-89 

158 

4-37 

371 

3-87 

8 

4-46 

422 

3-84 

145 

3-75 

125 

3-92 

166 

4-37 

371 

3-87 

Q 

4-35 

360 

3-77 

129 

3-73 

121 

4-06 

214 

4-34 

354 

3-85 

10 

4-27 

315 

3-71 

117 

3-75 

125 

4-79 

610 

4-34 

354 

3-85 

11 

4-08 

222 

3-67 

no 

3-77 

129 

5-61 

1,080 

4-33 

348 

3-83 

19 

4-80 

616 

3-6.5 

106 

3-79 

133 

5-59 

1,070 

4-26 

309 

3-85 

13 

7-14 

1,9.50 

3-56 

92 

3-79 

133 

5-5.5 

1,040 

4-26 

309 

3-85 

14  

6-62 

1,6.50 

3-54 

90 

3-81 

138 

5-55 

1,040 

4-21 

282 

3-81 

6-34 

1,490 

3-54 

90 

3-84 

145 

5-51 

1,020 

4-10 

258 

3-83 

16 

5*99 

1,290 

3-48 

83 

3-88 

155 

5-43 

975 

4-12 

239 

3-83 

17 

5-74 

li  150 

3 -.54 

90 

3-91 

163 

5-36 

935 

4-11 

235 

3-83 

\9. 

5-44 

'981 

3-60 

97 

3-87 

153 

5-31 

907 

4-08 

222 

3-83 

19  

5-42 

969 

3-60 

97 

3-87 

153 

5-25 

873 

4-08 

222 

3-73 

90 

5*38 

947 

3-53 

89 

3-87 

153 

5-22 

855 

4-08 

222 

3-62 

21 

5-30 

901 

3-49 

84 

3-89 

1.58 

5-18 

833 

4-08 

222 

3-52 

. 

99 

5-26 

878 

3-47 

82 

4-00 

190 

5-18 

833 

'5-00 

190 

3-55 

23 

5- 13 

804 

3-47 

82 

4-16 

2.58 

.5-01 

736 

'5-00 

190 

3-55 

24  

5-04 

753 

3-69 

113 

4-19 

271 

4-89 

667 

'5-00 

190 

3-52 

25 

4-92 

684 

3-71 

117 

4-24 

298 

4-76 

593 

3-93 

169 

3-53 

96 

4-77 

599 

3-76 

127 

4-24 

298 

4-74 

582 

3-93 

169 

3-53 

27 

4-61 

508 

3-81 

1.38 

4-20 

276 

4-69 

553 

3-93 

169 

3-53 

28 

4-52 

456 

3-83 

143 

4- 15 

253 

4-61 

508 

3-93 

169 

3-49 

17 

29 

4-40 

422 

3-85 

148 

4-09 

226 

4-55 

474 

'3-90 

160 

3-49 

30 

4-38 

377 

3-87 

153 

4-00 

214 

4-51 

451 

3-85 

146 

3-43 

4-38 

377 

3-89 

1.58 

4-43 

405 

3-41 

Note.— Ice  conditions  from  .lanuary  1 to  April  20,  not  sufficient  information  to  compute  tlaily  discharges. 

Marked  thus  (*)  interpolated.  Ice  conditions  from  18th  Novendter,  information  insufficient  to  compute  daily 
discharges  for  December. 
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Monthly  Discharge  of  Whitemouth  River  at  Whitemouth,  for  the  rears 

1912-14. 

(Drainage  area,  1,400  square  miles.) 


Month. 

Disch-\bge  in 

Second-Feet. 

Rcn-Oft. 

Maximum. 

Minimum. 

Mean. 

Per  square 
mile. 

Depth  in 
inches  on 
Drainage 
area. 

Total  in 
acre-feet . 

1912. 

>2,000 

1-429 

1-648 

000 

June 

1,760 

325 

944 

0-674 

0-752 

56;200 

July 

1,510 

169 

993 

0-709 

0-817 

61,100 

August 

1,280 

439 

770 

0-550 

0-634 

47,300 

September 

2,210 

1,370 

1,730 

1-236 

1-379 

102,900 

October 

2,010 

1,020 

1,630 

1-164 

1-342 

100,200 

November 

>1,000 

0-714 

0-797 

December 

>100 

0-071 

0-082 

6;  100 

The  period 

2,210 

169 

1,150 

0-818 

7-451 

556,300 

1913. 

April 

>1,600 

1-143 

1-275 

May 

1,180 

576 

836 

0-597 

0-688 

5L400 

June 

764 

160 

420 

0-300 

0-335 

25,000 

July 

1,130 

187 

592 

0-423 

0-488 

36,400 

August 

850 

. 84 

405 

0-289 

0-333 

24,900 

September 

462 

138 

229 

0-163 

0-182 

13,600 

October 

1,040 

113 

597 

0-426 

0-491 

36,700 

November.  

>230 

0-164 

0*183 

T3  700 

December 

>50 

0-036 

0-041 

3!  100 

The  period 

1,180 

84 

551 

0-393 

4-016 

300,000 

1914. 

January 

>15 

0-011 

0*013 

I'ebruary 

>10 

0-007 

0-007 

555 

March 

>20 

0-014 

O-OUi 

1 *>30 

April 

>450 

0*321 

O-.TAS 

May 

1,280 

485 

855 

0-611 

0-704 

52,600 

June 

2,250 

271 

1,080 

0-772 

0-861 

64,300 

July 

1,9.50 

222 

708 

0-506 

0-583 

43,500 

August 

287 

82 

136 

0-097 

0-112 

8,400 

.September 

298 

121 

174 

0-124 

0-138 

10,400 

October 

1,080 

155 

600 

0-428 

0-494 

36,900 

November 

439 

146 

274 

0-195 

0-218 

16,300 

December 

>50 

0-036 

0-042 

3,075 

The  year 

2,250 

15 

364 

0-260 

3-547 

264,982 

Note. — All  marked  thus  (*)  estimated. 


RED  RIVER  AND  TRIBUTARIES. 


The  Red  River. — The  Red  river,  one  of  the  most  imjmrtant  timviiifi  in  the 
province  of  Munitolm,  has  its  sonret*  near  the  central  jiart  of  tlie  state  of  Minne- 
sota. It  flows  south  and  we.st  to  the  town  of  Hreekenl)ridji;e,  then  north  to 
the  international  boundary,  forming  tlu‘  boundary  in  that  stretch  betwetm 
the  statt's  of  Minnesota  and  North  Dakota. 

The  Kciu'ral  direction  of  the  riv(T  from  Hreckenbrid^e  to  lake  Winnipej;. 
into  wliich  body  of  water  tin'  rivi'r  mnpties,  is  north.  'I'he  rivi'r  follows  very 
closely  a straight  line,  thoiinh  it  is  v(‘ry  sinuous  in  its  course',  lu'arly  doublinj; 
its  h'Ujiith  b('tw('en  tlu'  jioints  nu'utioned. 

'riie  drainanc'  basin  of  tin'  river  is  lib, TIT  sepiare  mih's,  of  which  I’J.olT 
arc'  in  Minne.sota  and  Dakota,  fit), 500  in  Saskatchc'wan,  and  'Jil.bOO  in  Manitoba. 

'riic'  valley  ol  tlic'  rivc'r  is  not  dc'liiu'd  by  hij;b  banks,  as  in  most  case's,  but 
the'  whole'  e-ountry  slope's  ^c'litly  toward  the'  rivc'r,  which  lie's  in  a ehanne'l  cut  to 
a eh'pth  of  from  25  to  50  fe'C't  be'low  the'  plain. 
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The  valley  of  the  Red  river  is  the  oldest  district  in  the  province,  the 
and  being  practically  all  settled  and  farmed.  Little  standing  timber  is  to 
Db  found,  only  clumps  of  elm  and  ash,  with  poplar  and  cottonwood,  being  found 
along  the  river. 

The  stream  afforded  the  first  means  of  access  to  the  country',  and  was 
navigated  for  a number  of  years  before  the  advent  of  the  railways  to  the  country 
between  Grand  Forks  and  lake  Winnipeg.  This  traffic  has,  however,  practically 
ceased  to  exist  except  upon  the  stretch  of  the  river  between  Winnipeg  and  the 
lake.  The  Dominion  Government  have  built  a dam  and  lock  near  the  mouth 
of  the  river,  and  by  operating  it,  an  8-foot  depth  for  navigation  purposes  is 
ensured  between  the  lake  and  the  city  of  Winnipeg. 

There  are  a number  of  important  centres  which  are  located  along  the 
river,  among  these  within  the  province  of  ^Manitoba  are:  Emerson,  which  is 
just  north  of  the  international  boundary;  Winnipeg,  at  the  junction  of  the 
Assiniboine  with  the  Red  river  and  Selkirk.  In  addition  to  these  there  are  a 
number  of  small  communities  located  along  the  banks  of  the  river. 

IMetering  stations  have  been  located  from  time  to  time  and  maintained  for 
certain  periods  at  the  following  points  along  the  river  in  the  province  of  ^lanitoba : 

1.  At  the  Canadian  Northern  Railway  bridge  at  Emerson. 

2.  Three  miles  below  Emerson. 

3.  At  Elm  Park  bridge,  in  Winnipeg. 

4.  At  Redwood  bridge,  in  Winnipeg. 

Tributaries. — The  tributaries  of  the  Red  which  enter  that  river  Avithin  the 
province  of  IManitoba,  or  close  to  its  boundaries,  are:  Pembina  river,  Roseau 
river,  Rat  river,  INIorris  river,  Assiniboine  river,  Seine  river.  Of  these,  the 
Assiniboine  is  the  most  important,  and  is  given  a separate  section  in  this  report. 
The  others  are  considered  along  with  the  Red  river;  they  enter  it  in  the  order 
given,  from  source  to  mouth.  Records  of  discharge  for  the  Roseau  and  Rat 
are  fairly  continuous,  but  for  the  others  only  isolated  meterings  are  available, 
and  are  therefore  listed  under  the  head  of  miscellaneous  meterings. 

In  the  case  of  the  Pembina,  note  should  be  made  that  this  river  flows  partly 
through  United  States  territory.  Records  of  its  discharge  were  kept  by  the 
United  States  Geological  Survey  at  Neche,  North  Dakota,  during  the  years 
1903  to  1910,  inclusive,  and  are  included  in  the  report. 

Red  River  at  Emerson. 

History. — The  station  was  established  by  S.  S.  Scovil  on  ]\Iay  3,  1912, 
and  has  been  operated  steadily  from  that  date. 

Location  of  Section. — The  section  is  located  on  the  downstream  side  of  the 
Canadian  Northern  Railway  bridge  at  Emerson.  The  initial  point  is  at  the 
inter-section  of  the  end  post  of  the  bridge  with  the  wooden  hand-rail  at  the  left 
hand  end  of  the  bridge  on  the  downstream  side. 

Records  Available. — Daily  gauge  height  records  have  been  kept  for  each 
open-water  season  since  the  station  was  established,  and  intermittent  readings 
under  winter  conditions  have  been  obtained  for  the  same  period.  A discharge 
curve  for  open-water  and  winter  conditions  has  been  constructed,  and  from  it 
estimates  of  daily  discharge  have  been  arrived  at. 

Drainage  Area. — The  area  tributary  to  the  river  above  this  station  is  34,000 
square  miles,  and  practically  all  of  it  is  south  of  the  international  boundary. 

Gauge.- — A 9-foot  vertical  staff  gauge  was  nailed  to  the  sheet  piling  around 
the  west  pier,  10  feet  upstream  from  the  section.  On  March  5,  1914,  it  was 
changed  to  a position  on  the  west  side  of  the  icebreaker  above  the  section,  and 
referred  to  the  Canadian  Geodetic  Survey  datum. 
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Channel. — The  channel  is  divided  by  the  bridge  piers,  otherwise  it  remains 
the  same  under  all  conditions.  The  bottom  is  hard  clay  inlaid  with  gravel. 
It  is  straight  for  400  feet  above  the  station  and  500  feet  below.  The  banks  are 
high  and  not  subject  to  overflow  except  under  extraordinary  conditions.  The 
floods  of  1879,  1882,  and  1897  overflowed  the  banks. 

Discharge  Measurements. — They  are  taken  from  the  downstream  side  of 
the  bridge,  except  under  vdnter  conditions  when  they  are  taken  from  the  ice. 

Accuracy. — A range  in  stage  under  open-water  conditions  of  26.16  feet  is 
covered,  the  discharge  curve  being  well  defined  between  gauge  heights  749.0 
and  765.0,  beyond  these  limits  the  definition  is  not  so  good.  Under  ice  condi- 
tions a discharge  curve  is  well  defined  between  the  limits  749.0  and  751.5. 


Discharge  Measurements  of  Red  River  at  Emerson,  1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
section. 

Mean 

velocity. 

Gauge 

height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.  ft. 

May  3... 

S.  S.  Scovil 

1187 

222 

876 

1-88 

751-62 

1,646 

May  18. . 

S.  S.  Scovil 

1187 

245 

1,353 

2-25 

754-08 

3,045 

June  12. . 

G.  H.  Burnham 

1187 

243 

885 

1-92 

751-88 

1,699 

June  15. . 

G.  H,  Burnham 

1187 

243 

852 

1-62 

751-30 

1,380 

July  9 . 

G.  H.  Burnham 

1187 

214 

649 

1-53 

750-35 

994 

July  24. . 

G.  H.  Burnham 

1187 

214 

682 

1-70 

750-71 

1,159 

Aug.  6. . 

VV.  G.  Worden 

1187 

214 

679 

1-74 

750-69 

1,183 

Aug.  22. . 

W.  G.  Worden 

1187 

213 

672 

1-59 

750-22 

1,070 

Oct.  18., 

G.  J.  Lamb 

1187 

243 

1,038 

1-69 

752-35 

1,754 

Oct.  31.. 

G.  J.  Lamb 

1187 

221 

881 

1-63 

751-68 

1,436 

1913. 

April  10. . 

G.  H.  Burnham 

1497 

357 

7,190 

3-41 

776-27 

24,521 

April  22 . . 

A.  Pirie 

1186 

304 

3,645 

2-81 

764-72 

10,230 

April  29. . 

E.  Bankson 

1469 

270 

2,437 

2-44 

759-09 

5,936 

•May  13. . 

E.  Bankson 

1469 

244 

1,333 

2-41 

754-57 

3,211 

July  30. . 

A.  Pirie 

1469 

243 

638 

1-59 

750-31 

1,015 

Aug.  19. . 

C.  0.  Allen 

1435 

220 

492 

1-62 

749-85 

797 

Sept.  19. . 

C.  0.  Allen 

1435 

222 

751 

1-96 

751-35 

1,524 

1914. 

Jan.  5. . 

E.  J.  Budge 

1492 

171 

797 

0-53 

750-01  • 

■429 

•Mar.  5 . 

W.  J.  Ireland 

1469 

200 

834 

0-57 

751-00 

‘478 

•Mar  23  . 

T.  J . Moore  . . 

1374 

214 

1,226 

0-78 

752  54 

'957 

April  27.. 

A.  Pirie 

1187 

221 

1,789 

L86 

754-87 

3,332 

May  27  . 

A.  Pirie 

1939 

239 

1,475 

1-98 

753-70 

2,923 

June  10  , 

C.  O.  Allen  . 

1760 

282 

3,184 

2-29 

759-48 

7,303 

July  30. . 

M.  S.  .Madden 

1760 

237 

1,443 

L46 

752-42 

2, 107 

Aug. .15  . 

J.  A.  Page 

1919 

199 

990 

L44 

751-07 

1,422 

Sept7  . 

H.  Bovd 

1919 

196 

871 

1-36 

750-82 

1,197 

Oct.  13  . 

M.  S.  .Madden 

1911 

222 

906 

1-28 

750-84 

1,158 

Nov.  4, . 

M.  S.  Madden 

1912 

252 

1,117 

1-33 

751  64 

L4.S6 

Dec.  4 . 

C.  O.  Allen 

1912 

215 

1,245 

0-92 

751-96 

'1,151 

Dec.  30  . 

M.  S.  .Madden 

1462 

190 

669 

104 

751-25 

'693 

.MoaHuromunt  taken  under  ice  conditiuna. 
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Daily  Gauge  Height  and  Discharge  of  Red  River  at  Emerson,  for  1912. 

[Drainage  area,  34,600  square  miles. [ 


Day. 

January. 

Februarj-. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

53-62 

53-48 

53-38 

53-24 

53-12 

53-00 
52-88 
52-74 
52 -.57 
52-22 

52-02 

51-87 

51-71 

51-52 

51-36 

51-21 

51-16 

51-15 

51-15 

51-15 

51-15 

51-15 

51-15 

51-13 

51-18 

51-25 

51-36 

51-49 

51-42 

51-26 

Sec.-ft. 

2,642 

2,564 

2.509 

2.432 
2,366 

2,300 

2,234 

2,157 

2,070 

1,895 

1,795 

1,720 

1,640 

1,.554 

1,482 

1,415 

1,392 

1,388 

1,388 

1,388 

1,388 

1,388 

1,388 

1.379 

1^401 

1.432 
1,482 
1,541 

1 . 509 
1,437 

2 

3 

51-60 

51-64 

51-85 

51-82 

51- 97 

52- 12 
52-27 
52-42 

52- 85 

53- 18 
53-70 

53- 91 

54- 05 

54-10 

54-09 

54-09 

54-07 

53-94 

53-87 

52- 62 

53- 52 
53-42 
53-32 

53-12 

53-30 

53-59 

53-67 

53-70 

53-72 

1,.590 

1,608 

1,710 

1,695 

1,770 

1,845 

1,920 

1,995 

2,218 

2,399 

2,690 

2,816 

2,900 

2,930 

2,924 

2,924 

2,912 

2,834 

2,792 

2,642 

2,586 

2,531 

2,476 

2,366 

2,465 

2,625 

2,672 

2,690 

2,702 

4 

6 

8 

9 

10  

11  

y' 

12  

14  

16  

17  

18  

19  

20  

21  

22  

23  

24  

25  

_ 

26  

27  

28 

29  

30  

31  

July. 

August. 

September. 

October. 

November. 

December. 

1 

51-02 

1,329 

51-92 

1,745 

50-15 

965 

54-12 

2,942 

51-57 

1,577 

51-07 

2 

51-76 

1,665 

51-62 

1,599 

50-07 

933 

54-57 

3,212 

51-47 

1,532 

.51-22 

3 

51-62 

1,599 

51-24 

1,428 

50-00 

905 

54-92 

3,422 

51-42 

1,.5Q9 

51-42 

4 

51 -.52 

1,.5.54 

50-92 

1,284 

49-88 

858 

55-12 

3,. 542 

51-47 

1,532 

51-37 

5 

51-41 

1,505 

50-82 

1,239 

49-97 

893 

54-97 

3,452 

51-47 

1,532 

51-32 

6 

50-41 

1,069 

50-71 

1,190 

49-97 

893 

54-82 

3,362 

51-52 

1,-554 

51-27 

7 

50-32 

1,033 

50-67 

1,173 

50-37 

1,053 

54-62 

3,242 

51-47 

1,532 

51-25 

8 

50-22 

993 

50-56 

1,129 

50-42 

1,073 

,54-37 

3,062 

51-42 

1,509 

51-22 

9 

50-35 

1,045 

50-31 

1,029 

.50-27 

1,013 

53-97 

2,852 

51-42 

1,,509 

51-12 

10 

50-34 

1,041 

50-21 

989 

50-08 

937 

53-57 

2,614 

51-42 

1,509 

51-02 

11 

50-32 

1,033 

50-12 

953 

50-12 

953 

53-52 

2,476 

51-42 

1,509 

50-92 

12 

.50-31 

1,029 

.50-17 

973 

50-17 

973 

53-12 

2,366 

51-42 

1..509 

50-77 

13 

50-42 

1,073 

50-14 

961 

50-10 

945 

53-02 

2,311 

51-47 

1,.532 

.50-77 

14 

.50-27 

1,013 

50-07 

933 

49-94 

881 

.52-92 

2,256 

51-47 

1,532 

50-77 

15 

50-27 

1,013 

49-98 

897 

49-88 

858 

52-82 

2,201 

51-37 

1,487 

16 

50-30 

1,025 

50-02 

913 

49-97 

893 

52-52 

2,045 

51-32 

1-464 

17 

50-30 

1,025 

49-99 

901 

.50-10 

945 

52-42 

1,995 

51-22 

1,419 

18 

50-32 

1,033 

49-88 

858 

50-27 

1,013 

52-24 

1 , 905 

51-22 

1,419 

19 

50 -.35 

1,045 

49-95 

885 

50 -.50 

1 , 105 

52-19 

1,880 

51-22 

1,419 

20 

50-35 

1,045 

50-22 

993 

50-62 

1,153 

52-07 

1,820 

51-12 

1,374 

21 

.50-42 

1,073 

50-40 

1,065 

50-70 

1,185 

52-02 

1,795 

51-02 

1,329 

50-62 

22 

50 -.52 

1,113 

.50-38 

1,057 

.50-67 

1,173 

51-92 

1 , 745 

50-91 

1,280 

23 

.50-62 

1,153 

50-22 

993 

50-72 

1,194 

51-77 

1,670 

.50-80 

1,230 

24 

50-71 

1,190 

50-12 

953 

.50-92 

1,284 

51-62 

1,599 

50-89 

1,271 

25 

50-77 

1,217 

50-02 

913 

51-12 

1,374 

51-52 

1,5.54 

.50-97 

1,306 

26 

50-75 

1,208 

50-10 

945 

51-27 

1,442 

51-42 

1..509 

51-02 

1,329 

59-42 

27 

50-92 

1,2,84 

50-17 

973 

51-37 

1,487 

51-42 

1 , 509 

51-07 

1,351 

28 

.50-92 

1,284 

.50-09 

941 

51-62 

1,.599 

51 -.52 

1,.554 

51-07 

1,351 

29 

50-84 

1,248 

49-98 

897 

52-12 

1,845 

51-62 

1..599 

.51-07 

1..35I 

30 

51-77 

1,670 

49-92 

873 

53-22 

2,421 

51-72 

1.645 

51-02 

1,329 

31 

.52-30 

1,935 

.50-11 

949 

51-62 

1 , 599 

Note. — Ice  conditions  from  December  2 to  end  of  year;  information  insufficient  to  compute  discharges. 
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SESSIONAL  PAPER  No.  25f 


Daily  Gauge  Height  and  Discharge  of  Red  River  at  Emerson,  for  1913. 

(Drainage  Area  34,600  square  miles.) 


Day. 

January. 

February. 

March. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Feet. 

50-42 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

50-32 

50-22 

50-17 

50-15 

50-12 

50-12 



1 

2. 

3. 

4. 
5 

6. 

7. 

8. 
9. 

10, 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19, 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


April. 


May. 


Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

51-82 

57-77 

5,171 

52-92 

2,256 

52-82 

57-57 

5,041 

51-82 

2,201 

54-62 

56-32 

4,262 

52-74 

56-22 

56-12 

4,142 

52-72 

2,146 

58-22 

56-02 

4,082 

52-62 

2,095 

65-77 

11,232 

55-92 

4,022 

52-57 

2,070 

69-77 

15,593 

55  62 

3,842 

52-55 

2,060 

72-77 

19,578 

55-42 

3,722 

52-52 

2,045 

74-77 

22,378 

55-22 

3,602 

52-47 

2,020 

76-07 

24,198 

55-02 

3,482 

52-42 

1,995 

77-07 

25,598 

54-82 

3,362 

52-39 

1,980 

77-07 

25,598 

54-72 

3,302 

52-32 

1,945 

76-77 

25,178 

54-52 

3,182 

52-27 

1,920 

76- 17 

24,338 

54-42 

3,122 

52-17 

1,870 

75-17 

22,938 

54-22 

3,002 

52-07 

1,820 

74-17 

21,538 

54-12 

2,942 

51-97 

1,770 

73-17 

20, 138 

54-02 

2,882 

51-84 

1,705 

71-67 

18,055 

53-92 

2,822 

51-74 

1,655 

70-42 

16,411 

53-82 

2,762 

51-62 

1,599 

68-77 

14,376 

53-72 

2,702 

51-47 

1,532 

66-77 

12,200 

53-62 

2,642 

51-37 

1,487 

65-07 

10,588 

53-62 

2,642 

51-32 

1,464 

63-77 

9,466 

53-52 

2,586 

51-27 

1,442 

62-47 

8,326 

53-52 

2,586 

51-24 

1,428 

61-47 

7,653 

53-47 

2,559 

51-20 

1,410 

60-47 

6,949 

53-32 

2,476 

51-15 

1,388 

59-77 

6,471 

53-17 

2,394 

51-12 

1,374 

58-77 

5,826 

53-12 

2,366 

51-02 

1,329 

58-07 

5,366 

53-02 

2,311 

50-92 

1,284 

57-97 

5,301 

53-02 

2,311 

50-90 

1,275 

52-97 

2,284 

June. 


Note. — Ice  conditions  January  1 to  April  6;  information  insufficient  to  compute  discharges.  January  and  February 
estimated  from  measurements  taken  2j-miles  below  this  station.  Discharge  curve  not  well  defined  above  765  00  gauge 
height. 


July. 

August. 

.September. 

October. 

November. 

December. 

1 

50-87 

1,262 

.50-17 

973 

50-66 

1,129 

50-24 

1,001 

50-92 

1,284 

2 

.50-92 

1,284 

50-22 

933 

50-62 

1,153 

50-22 

993 

50-72 

1,1‘H 

3 

.50-92 

1,284 

50-30 

1,025 

.50-42 

1,073 

.50-08 

937 

50-72 

1,194 

51-22 

4 

.50-89 

1,270 

50-40 

1,065 

50-34 

1,041 

49-82 

837 

50-92 

1,284 

50-87 

1,262 

50-57 

1, 133 

.50-22 

993 

49-82 

837 

51-09 

1,360 

0 

.50-84 

1,248 

.50-82 

1 , 2.19 

.50-12 

953 

49-85 

849 

51-12 

1,374 

7 

.50-74 

1,203 

.50 -.54 

1,121 

.50 -05 

925 

49-89 

861 

1,374 

8 

.50-72 

1,194 

.50-49 

1,101 

49-99 

901 

49-97 

893 

1,374 

t) 

.50  62  ■ 

1 , 1.53 

.50-19 

981 

49-85 

848 

.50-07 

933 

10 

50-02 

1, 153 

50-18 

977 

49-72 

802 

50-15 

965 

51-27 

11 

.50 -.52 

1,113 

.50-17 

973 

49-82 

837 

,50-22 

993 

12 

.50-79 

1,22.5 

50-12 

953 

•49-85 

848 

.50-29 

1,021 

5i-62 

13 

.51-02 

1 , 329 

.50-12 

953 

49-82 

837 

50-37 

1,053 

14  

51 -42 

1 , .509 

.50-02 

913 

.50-02 

913 

.50 -.52 

I-II3 

15 

51-82 

1,095 

-19-92 

873 

50-32 

1,033 

50-77 

1,217 

, 

10  

.52-02 

1 , 795 

49-82 

837 

.50 -.59 

1,141 

51-02 

1,329 

17 

5 1-92 

1 , 74.5 

49-72 

802 

.51-02 

1,329 

51-25 

1,433 

.50-82 

18 

51-87 

1,720 

49-72 

802 

51-32 

1,464 

51-36 

1,482 

19 

51-72 

1,045 

49-82 

837 

51-35 

1,478 

51-36 

1,4.82 

51  12 

51 -.57 

1,577 

49-82 

837 

51  42 

1,.509 

51  42 

l,.509 

21  

51-37 

1 , 487 

-19-89 

861 

51 -.52 

1,.5.54 

51-38 

1,491 

22  

51-32 

1,404 

49-92 

873 

51  (12 

1 , 599 

51-32 

1,464 

23 

.51-24 

1,-128 

49-97 

893 

.51-72 

1,645 

51-32 

1,464 

24  

51-20 

1,410 

.50-02 

913 

51  .52 

1 , 5,54 

51-32 

1 . 464 

.5002 

25 

51  -02 

1,329 

49-92 

873 

51-32 

1 , 464 

51  22 

1,419 

20 

.50-90 

1,302 

49-89 

861 

51  12 

1,374 

51  12 

1,374 

51  .52 

27 

50-74 

1,203 

.50 -(H) 

905 

.50-92 

1 , 284 

5107 

1,3.52 

28 

.50-02 

1, 1.53 

50  12 

953 

.50-62 

1 , 599 

5102 

1,329 

29  

.50-42 

1,073 

.50  22 

993 

.50 -.52 

1-.5.54 

50  93 

1 , 289 

30 

50-29 

1,021 

.50  47 

1,093 

50-37 

1 , 4.S7 

.50-77 

1,217 

31 

.50-22 

993 

.50-42 

1,073 

.50  82 

1,239 

It'll  I imilit iiiMH  from  Novnmbi'i'  H to  imd  of  yoar;  iiifornmiion  iiiHUlliuiniU  lo  iMiiiputK  daily  diaeharg<<i«. 
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DEPARTMENT  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 


Daily  Gauge  Height  and  Discharge  of  Red  River  at  Emerson,  for  1914. 

(Drainage  area  46,000  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge . 

Height. 

charge. 

Height. 

charge. 

Height. 

charge. 

Height. 

charge. 

Height. 

charge . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

150-42 

581 

’51-06 

733 

’50-90 

575 

53-94 

54-22 

3,002 

53-67 

2,672 

2 

150-32 

550 

’51-08 

724 

’50-92 

550 

54-12 

54-02 

2,882 

53-47 

2,559 

150-22 

519 

’51-10 

730 

’50-94 

525 

54-14 

54-09 

2,924 

53-37 

2,504 

4 ... 

150-12 

488 

51-12 

736 

'50  97 

504 

54-24 

54-15 

2,960 

53-34 

2,487 

5 ... 

50-01 

429 

’51-09 

727 

’51-00 

482 

54-52 

54-27 

3,032 

53-34 

2,487 

6 

150-21 

516 

’51-06 

718 

’50-92 

457 

55-02 

55-64 

3,854 

53-37 

2,. 504 

7 

50-42 

581 

’51-03 

708 

’50-94 

463 

55-72 

56-71 

4,496 

53-37 

2,504 

8 

150-48 

600 

’51-00 

699 

’50-96 

470 

56-62 

57-01 

4,677 

53-35 

2,492 

9 

150-54 

618 

’50-97 

690 

’50-98 

476 

58-12 

57-21 

4,807 

53-39 

2,515 

10 

150 -60 

637 

’50-94 

680 

’51-00 

467 

58-21 

57-01 

4,677 

53-77 

2,732 

11 

150-66 

656 

50-92 

674 

’51-02 

457 

58-71 

56-71 

4,496 

53-97 

2,852 

15! 

150-72 

674 

’50-92 

674 

51-02 

457 

59-11 

56-21 

4,196 

54-57 

3,212 

1.^ 

150-77 

690 

’50-91 

671 

’51-07 

504 

59-21 

55-91 

4,016 

55-14 

3,554 

14  

50-82 

705 

’50-90 

668 

’51-17 

597 

59-41 

55-61 

3,836 

56-91 

4,616 

150-84 

711 

’50-90 

668 

’51-28 

693 

59-41 

55-21 

3,596 

58-21 

5,457 

16  

150-86 

718 

’50-89 

665 

’51-38 

817 

59-71 

55-01 

3,476 

59-51 

6,302 

17 

150-88 

724 

’50-88 

662 

151-43 

956 

59-91 

54-17 

2,972 

60-21 

6,767 

18 

150-90 

730 

50-87 

659 

’51-54 

990 

59-01 

5,977 

54-14 

2,954 

60-71 

7,117 

19  

150-92 

736 

’50-87 

659 

’51-62 

58-21 

5,457 

53-84 

2,774 

60-91 

7,257 

20  

^50*95 

746 

’50-86 

656 

’51-83 

57-71 

5,232 

53-57 

2,614 

60-71 

7,117 

21  

50-97 

752 

’50-85 

653 

’52-03 

57-21 

4,807 

53-37 

2,504 

60-51 

6,977 

22 

50-97 

752 

’50-84 

649 

’52-24 

56-71 

4,496 

53-24 

2,432 

60-21 

6,767 

23  

150-98 

755 

’50-83 

646 

52-46 

56-21 

4,196 

53-12 

2,366 

59-71 

6,432 

24  

151-00 

761 

’50-82 

643 

52-72 

55-91 

4,016 

52-12 

2,366 

58-71 

5,782 

25 

151-00 

761 

50-82 

643 

53-02 

55-51 

3,776 

53-22 

2,421 

58-01 

5,327 

26 

’51-01 

733 

’50-84 

649 

53-34 

55-21 

3,596 

53-37 

2,504 

57-21 

4,807 

27  

’51-02 

736 

’50-86 

625 

53-62 

54-87 

3,332 

53-62 

2,642 

56-71 

4,496 

28 

51-02 

736 

’50-88 

600 

53-87 

54-62 

3,242 

53-13 

2,768 

56-21 

4,196 

29 

151-02 

736 

53-97 

54-42 

3,122 

53-94 

2,8.34 

55-91 

4,016 

30 

151-03 

739 

53-87 

54-25 

3,020 

53-92 

2,822 

55-71 

3,896 

31 

151-04 

742 

53-87 

53-77 

2,732 

July. 

August. 

September. 

October. 

November. 

December. 

1 

55-22 

3,602 

52-08 

1,825 

50-79 

1,226 

51-17 

1,397 

51-62 

1,599 

51-57 

2 

56-21 

4,196 

52-04 

1, 805 

50-99 

1,316 

51-07 

L352 

51-62 

1,599 

51-02 

3 

56-71 

4,496 

51-97 

L770 

51-09 

1,361 

50-94 

1,293 

51-62 

1,599 

51-77 

4 

57-21 

4,807 

51-85 

1,710 

51-12 

1,374 

50-87 

1,262 

51-62 

L599 

51-94 

5 

57-71 

5;  132 

51-72 

1,645 

51-12 

L374 

50-82 

1,239 

51-65 

1,613 

52-17 

6 

57-91 

5,262 

51-57 

1,577 

51-09 

1,361 

50-77 

1,216 

51-62 

1,599 

52-37 

7 

57-91 

5,262 

51-47 

L532 

51-05 

1,343 

50-77 

1,216 

51-59 

1,586 

53-52 

8 

57-71 

5,132 

51-39 

L496 

51-02 

1,329 

50-75 

1,208 

51-67 

1,622 

52-62 

9 . . 

57-71 

5,132 

51-32 

1,464 

51-00 

1,320 

50-74 

1,203 

51-70 

1,635 

52-67 

10 

57-41 

4,937 

51-30 

1,455 

50-90 

1,275 

50-73 

1,199 

51-72 

1,645 

52-62 

11 

.56-91 

4,616 

51-29 

1,451 

50-90 

1,275 

50-77 

1,216 

51-67 

1,622 

52-62 

12 

56-71 

4,496 

51-26 

1,437 

50-87 

1,262 

50-82 

L239 

51-63 

1,604 

52-62 

13  

56-41 

4,316 

51-22 

L419 

50-85 

1,253 

50-81 

1,235 

51-50 

1,545 

52-42 

14 

55-91 

4,016 

51-12 

1,374 

50-82 

1,239 

50-87 

1,262 

51-45 

1,523 

52-32 

15  . . 

55-02 

3,482 

51-02 

L329 

50-82 

L239 

50-90 

L275 

51-35 

1,478 

52-12 

16  . . . 

54-62 

3,242 

50-97 

1,307 

50-79 

1,226 

50-93 

1,289 

51-20 

1,410 

52-07 

17 

54-37 

3,092 

50-92 

L284 

50-77 

1,216 

51-00 

1,320 

51-14 

1,383 

51-97 

18 

54-12 

2,942 

50-87 

1,261 

50-72 

1,194 

51-05 

1,343 

51-62 

51-82 

19 

53-92 

2,822 

50-82 

1,239 

50-77 

1,216 

51-12 

1,374 

51-67 

51-82 

20 

53-67 

2,672 

50-80 

1,230 

50-84 

1,248 

51-22 

1,419 

51-59 

51-82 

91 

53-44 

2,542 

50-77 

1,216 

50-92 

1,284 

51-32 

1,464 

51-37 

51-82 

22 

53-32 

2^476 

50-72 

1, 194 

51-02 

L329 

51-42 

L509 

51-07 

51-84 

23 

53-22 

2,421 

50-69 

1,181 

51-22 

L419 

51-42 

1,509 

50-96 

51-57 

24 

53-12 

2,366 

50-72 

1,194 

51-32 

1,464 

51-52 

1,554 

50-92 

51-37 

25 

53-02 

2,311 

50-72 

1,194 

51-37 

L487 

51-52 

1,554 

50-99 

51-27 

26  ... 

52-92 

2,256 

50-72 

1,194 

51-42 

1,509 

51-52 

1,554 

51-31 

51-22 

27 

52-77 

2,174 

50-77 

1,216 

51-37 

L487 

51-62 

1,599 

51-56 

51-22 

28 

52-52 

2^045 

50-74 

1,203 

51-37 

L487 

51-62 

1,599 

51-62 

51-27 

29 

52-47 

2^020 

50-72 

1,194 

51-34 

L473 

51-62 

1,599 

51-52 

51-27 

30  .... 

52-35 

L960 

50-73 

1,199 

51-25 

L433 

51-72 

1,645 

51-47 

51-23 

31 

52-22 

1,895 

50-74 

1,203 

51-62 

1,599 

51-23 

Note. — Ice  conditions  January  1 to  April  18;  not  sufficient  information  to  compute  daily  discharges  from  March  19  to 
April  17. 

Curve  under  ice  conditions  not  defined  above  gauge  height  751-50.  Gauge  heights,  marked  (')  interpolated.  Ice  con- 
ditions from  November  17  to  end  of  year;  not  sufficient  information  to  compute  daily  discharges. 
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Monthly  Discharge  of  Red  River  at  Emerson,  for  the  years  1912-14. 

IDrainage  area,  34,600  square  miles.] 


Month. 

Disch-uige  in  Second-Feet. 

RunXJit. 

Maximum. 

Maximum. 

Mean. 

Per  square 
mile. 

Depth  in 
inches  on 
Drainage 
area. 

Total  in 
acre-feet. 

1912. 

May 

2,930 

‘2, 150 

0-062 

0-071 

132,200 

June 

2,640 

1,380 

1,760 

0,051 

0,057 

104,700 

July 

1,940 

993 

1,210 

0,035 

0-041 

74,400 

August 

1,750 

858 

1,050 

0-031 

0-036 

04,600 

September 

2,420 

858 

1,140 

0-033 

0-037 

67,800 

October 

3,540 

1,510 

2,280 

0-066 

0-076 

140,200 

November 

1,580 

1,230 

1,440 

0-042 

0-047 

85,700 

December 

The’period 

3,540 

858 

1,580 

0-046 

0-365 

669,600 

1913. 

January 

‘500 

0-015 

0-017 

30,700 

February 

‘300 

0-009 

0-009 

16,700 

March 

April 

25,600 

‘13,400 

0-387 

0-432 

797,400 

May 

5,200 

2,280 

3,180 

0-092 

0-016 

195,600 

June 

2,260 

1,280 

1,760 

0-051 

0-057 

104,700 

July 

1,800 

993 

1,340 

0-038 

0-044 

82,400 

August 

1,240 

802 

957 

0-027 

0-031 

58,800 

September 

1,650 

802 

1,210 

0-035 

0-039 

72,000 

October 

1,510 

837 

1,190 

0-034 

0-039 

73,200 

‘800 

0-023 

0-025 

47,600 

December 

‘600 

0-018 

0-021 

36,900 

The  year 

25,600 

278 

2,290 

0-066 

0-820 

1,516,000 

1914 

January 

761 

429 

670 

0-019 

0-022 

41,200 

February 

736 

600 

675 

0-019 

0-020 

37,500 

March 

‘600 

0-017 

0-020 

36,900 

April 

‘2,000 

0-058 

0-065 

119,000 

May 

4,800 

2,420 

3,250 

0-094 

0-108 

199,800 

June 

7,250 

2,490 

4,400 

0-128 

0-143 

261,800 

July 

5,2.50 

1,900 

3,475 

0-101 

0-116 

213,700 

August 

1,830 

1,180 

1,380 

0-040 

0-046 

84,900 

September 

1,510 

1,190 

1,330 

0-039 

0-044 

79,100 

October 

1,650 

1,200 

1,380 

0-040 

0-046 

84,91X1 

November 

‘1,400 

0-040 

0-m5 

83,31X1 

December 

‘800 

0-023 

0-027 

49,200 

The  year 

7,250 

429 

1,780 

0-051 

0-702 

1.291.300 

Note. — .Marked  tlius  (')  e.stiinatod. 

Not  Huflicient  information  to  estimate  discharge  for  December,  1912,  and  March,  1913. 


Red  River  Two  Miles  iielow  Emerson. 


History. — The  station  was  established  by  (1.  11.  Rurnham  on  June  bb 
1912.  It  was  abandoned  in  April,  1918,  on  aeeonnt  tif  the  inaeee.'^sability 
of  the  station. 

Location  of  Section. — The  stadion  was  on  the  farm  of  'Phos.  Clark,  2C_,  miles 
Ix'low  the  (Canadian  Northi'rn  Railway  bridnt*  in  the  town  of  I'hner.son.  'The 
initial  point  is  a nail  driven  in  the  foot  of  a blazed  t'lm  trt'e  on  the  rijjht  bank 
of  the  rivt'r,  just  above  liif>;h-wat('r  mark. 

/I'min/.s  available. — Ib'cords  of  daily  K;an>i:e  lu'inht  from  June  17,  1912,  to 
April  12,  1918,  are  availabh';  al.so  sevt'ral  diseliar^e  ini'asnrenu'nts.  The 

discharge  curve  was  not  delintal  sullieitMitly  wt'll  to  admit  of  tlaily  iliseharge 
estimatt's. 
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Drainage  Area. — The  drainage  area  is  approximately  34,700  square  miles. 

Gauge. — A vertical  staff  9-foot  gauge  is  spiked  to  a pile  driven  in  the  stream 
bed  120  feet  from  the  initial  point.  It  is  referred  to  a bench-mark  set  at  arbi- 
trary datum. 

Channel. — A single  channel  under  all  stages,  straight  for  900  feet  above 
the  section  and  1,500  feet  below.  The  bottom  is  of  soft  mud  and  liable  to 
shift.  The  banks  are  not  liable  to  overflow. 

Discharge  measurements — Are  made  from  a boat  in  summer,  and  ice  in 
winter. 


Discharge  Measurements  of  Red  River  23^  miles  below  Emerson,  1912-13. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.  ft. 

June  17. . 

G.  H.  Burnham 

1,187 

196 

1,127 

Ml 

79-48 

1,251 

July  9. . 

Burnham  & Nelson 

U 

187 

927 

Ml 

78-68 

1,029 

“ 9!4 

191 

992 

1-22 

79-05 

1,210 

Aug.  6.  . 

Worden  & Nelson 

H 

191 

1,000 

1-26 

79-02 

1,260 

“ 22. 

W.  G.  Worden 

188 

902 

M2 

78-59 

1,010 

1913. 

Jan.  15. . 

G.  J.  Lamb 

1,375 

193 

754 

0-66 

79-24 

500 

Feb.  24. . 

A.  Pirie 

1,462 

185 

625 

0-45 

79-47 

278 

Note. — Measurements  taken  under  ice  conditions. 


Red  River  at  Elm  Park. 

History. — The  station  was  established  by  ]\I.  S.  Madden  on  August  19, 
1914;  the  object  of  establishing  a station  at  this  point  was  to  secure  informa- 
tion regarding  discharge,  with  a view  to  making  determinations  by  slope 
measurement. 

Location  of  Section.- — The  meter  section  is  situated  on  the  downstream  side 
of  Elm  Park  Traffic  bridge  which  crosses  the  Red  river  at  Elm  park  within  the 
city  limits  of  Winnipeg  and  about  4|  miles  above  the  junction  of  the  Assiniboine 
and  Red  rivers.  The  initial  point  of  the  section  is  marked  on  the  wooden 
hand-rail  at  the  north  end  of  the  bridge  on  the  downstream  side. 

Records  available. — Daily  gauge  height  readings  have  been  taken  from  August 
19,  1914,  on.  A number  of  clischarge  measurements  have  also  been  secured. 

The  presence  of  the  St.  Andrews  dam  in  the  Red  river  has  a material  effect 
ujion  the  discharge  measurements  taken  at  this  point,  but  one  of  the  objects 
of  establishing  the  station  was  to  secure  records  over  that  period  when  the 
dam  was  opened.  There  have  been  no  estimates  made  of  daily  discharge  for 
this  station. 

Drainage  Area. — The  area  tributary  to  the  Red  river  above  Elm  park 
bridge  is  41,060  square  miles. 

Gauge. — A 9-foot  vertical  staff  gauge  was  spiked  to  the  wooden  ice-breaker 
opposite  station  1-1-60  on  the  metering  section.  This  was  replaced  on  Novem- 
ber 6 by  a vertical  staff  gauge  which  was  fastened  to  the  concrete  pier  in  mid- 
stream and  just  below  the  ice-breaker.  The  gauge  is  referred  to  M.II.S. 
datum. 

Channel. — The  channel  is  straight  for  1,000  feet  above  the  section  and 
1,500  feet  below;  the  banks  .Ire  high  and  not  liable  to  overflow;  the  bed  of  the 
channel  is  composed  of  sand  and  claj"  and  somewh.at  li.able  to  shifting.  The 
channel  itself  is  divided  into  two  channels  by  a centre  bridge  pier. 
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Discharge  measurevients. — The  discharge  measurements  are  taken  from  the 
downstream  side  of  the  bridge. 

Accuracy. — Owing  to  the  effect  of  the  operation  of  the  St.  Andrews  dam 
it  has  not  been  possible  to  construct  a discharge  curve  for  this  station.  Primarily 
the  station  was  established  with  the  object  of  making  slope  discharge  experi- 
ments under  conditions  obtaining  when  the  dam  was  closed,  but  owing  to  the 
distance  that  the  water  is  backed  up  beyond  the  station,  sufficient  fall  could 
not  be  obtained  in  a stretch  of  several  miles  to  render  the  results  obtained  at 
all  reliable.  When  the  dam  is  open  the  discharge  measurements  are  quite 
reliable. 


Discharge  Measurements  of  Red  River  at  Elm  Park,  Winnipeg,  1914. 


Date. 

Hydrographer. 

Jleter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height, 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.  ft. 

Aug.  19.  . 

M.  S.  Madden 

1920 

424 

5,321 

0-23 

5-99 

1,224 

Sept.  28. . 

1911 

428 

5,427 

0-31 

6-23 

1,708 

Oet.  22.. 

C.  O.  Allen 

1920 

421 

5,303 

0-42 

5-78 

2,227 

“ 23  .. 

U 

400 

5,008 

0-51 

506 

2,554 

« 

it 

403 

5,119 

0-52 

4-98 

2,662 

“ 24.. 

it 

it 

395 

4,816 

0-44 

4-57 

2,119 

“ 26.. 

t( 

“ . . 

389 

4,647 

0-54 

410 

2,510 

“ 27.. 

u 

381 

4,250 

0-67 

318 

2,847 

“ 27.. 

U 

a 

381 

4 222 

0-65 

306 

2,744 

“ 28.. 

**  

** 

373 

3,921 

0-65 

2-30 

2,549 

“ 28.. 

373 

3,902 

0-62 

2-22 

2,419 

“ 29.. 

it 

367 

3,675 

0-65 

1-62 

2,389 

“ 29.. 

u 

a 

368 

3,641 

0-62 

1-54 

2,257 

“ 30.. 

tt 

ti 

366 

3,509 

0-69 

115 

2,421 

“ 30.  . 

u 

it 

365 

3,487 

0-70 

1-05 

2,441 

“ 31.. 

“ 

ti 

364 

3,349 

0-63 

0-70 

2,110 

“ 31  . 

ti 

364 

3,331 

0-63 

0-66 

2,098 

Nov.  2.. 

it 

it 

362 

3,227 

0-65 

0-36 

2,098 

“ 3. . 

it 

359 

3,154 

0-69 

016 

2,176 

Note. — 730  should  be  added  to  gauge  heights  given  to  bring  to  true  gauge  height. 


Red  River  at  Redwood  Bridge. 

History. — The  station  was  established  at  Redwood  bridge,  ^^'innipeg,  on 
March  8,  1913,  by  (1.  II.  Burnham. 

Location  of  Section. — The  section  is  located  on  the  downstream  side  of  the 
Rethvood  traffic  bridge.  The  initial  jioint  of  the  section  is  marked  on  the 
hand-rail  at  the  left  (Tid  of  the  Iiridge  on  the  downstream  side. 

Records  available. — Daily  gauge  height  readings  from  January  1 , 1910,  to  June 
21,  1914,  have  been  furnished  by  the  C'ity  of  Winnipeg  High  Pressure  Plant. 
From  August  21,  1912,  to  tlu‘  eml  of  1914,  intermittent  gauge  heights  are  avail- 
able from  our  own  records.  No  (‘stimates  of  daily  discharge  have  been  made. 

Drainage  ylm/.-— The  drainage'  area  lying  above  the  se'ction  at  Redwooil 
liridge  includes  the  area  drained  by  the  Assiniboine  river,  in  addition  to  that 
drained  by  tin*  Red  above  th('  station. 

(iauge. — The  first  gauge'  was  installeel  em  .\ugust  21,  1912;  it  was  jihu'e'el 
een  the'  insieh'  fae*e^  e>f  the'  ie'e'-bre'ake'r  e>ppe)site'  e'eme're'te'  pie'r,  anel  (i  fe'e't  abetve'  it. 
On  Neeve'inbe'r  17,  1912,  it  was  re'plae-e'el  by  a ne'W  gauge'  whie'h  was  plae'e'el  ne'are'r 
the;  e-e'iitre'  e)f  the'  ie-e'-bre'ake'r.  lh)th  we're'  re'l'eTre'el  te>  K.l’.S.  elatuin. 

('hannel.'  4'he'  e'hanne'l  is  straight  lor  !i  e'einsielerabh'  elistane'e'  beeth  abe>ve' 
anel  be'leew  the^  seM'tie)ii.  'The'  beetlom  is  sanely  e'lay  anel  liable'  te>  shift;  the'  banks 
are^  high  anel  neit  liable^  te>  eeve'illeew.  'The'  e'hanne'l  at  this  peiint  is  elivieh'el  by 
t he'  pie'i'S  e>f  the'  brielge'. 

Discharge  M easareinents.  .Me'asure'ine'nts  have'  be'e'n  taken  freun  the'  eleewn- 
stre'ain  sieh'  e>f  the'  brielge',  but  sullie'ie'ul  nu'te'rings  have'  ne)t  be'e'u  inaeh'  te>  eh'line 
a elise'harge'  e'urve'. 
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Discharge  Measurements  of  Red  River  at  Redwood  Bridge,  Winnipeg,  1913. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet. 

Sec.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Mar.  8. . 

G.  H.  Burnham 

1,197 

340 

3,397 

0-18 

728-42 

627 

1914. 

Jan.  23.. 

E.  J.  Budge 

1,462 

316 

3,092 

0-26 

726-85 

823 

Note. — Measurements  taken  under  ice  conditions. 


PEMBINA  RIVER. 

The  Pembina  river  is  one  of  the  tributaries  of  the  Red  river  entering  from 
the  west.  The  headwaters  rise  on  the  northern  slope  of  Turtle  mountain  and 
the  main  river  flows  easterly  and  then  south,  crossing  the  international  boundar}'- 
into  North  Dakota  in  tp.  1,  R.  6 W.P.M.;  it  then  turns  east  and  flows  in  a 
direction- roughly  paralleling  the  boundary  to  its  junction  with  the  Red  river, 
5 miles  above  Emerson. 

The  drainage  area  of  the  Pembina  is  4,180  square  miles,  1,440  square  miles 
of  which  are  in  Dakota,  the  balance  being  in  Manitoba.  In  the  upper  portion 
of  the  river  the  river  flows  through  a well-defined  valley,  especially  in  that  part 
where  it  approaches  the  boundary.  The  lower  part  of  the  river  is  in  typical 
prairie  country,  the  banks  being  cut  sharply  down  from  the  surrounding  country 
and  being  composed  of  clay  and  sand. 

The  river-bed  is  of  sand,  gravel,  and  clay,  the  banks  are  easily  eroded,  and 
the  channel  is  generally  shifting.  It  varies  from  20  to  90  feet  in  width,  but  in 
several  places  in  the  upper  reaches  it  widens  out  into  lakes,  as  Pelican,  Rock, 
and  Swan  lakes. 

The  country  drained  is  well  settled,  and  good  roads  are  to  be  found  through- 
out the  district. 

From  records  kept  by  the  United  States  Geological  Survey  at  Neche,  N.D., 
for  the  years  1903  to  1910,  inclusive,  it  has  been  found  that  the  discharge  varies 
between  3 c.f.s.  in  August,  September,  and  October,  1910,  to  3,870  c.f.s.  in 
jMay,  1904. 


^Monthly  Discharge  of  Pembina  River,  at  Neche,  North  Dakota,  for  1903. 

[DrainaKe  area  2,940  square  miles.) 


Month. 

Disch.\rge  in  Second-feet. 

Run-off. 

Maximum. 

Minimum. 

Moan. 

Total  in 
Acre-feet 

1903. 

M ay 

202 

149 

60 

35 

12,420 

8,866 

3,689 

555 

June 

198 

no 

no 

35 

July 

August 

September  

October 

42 

42 

1,749 

1,1.56 

November . ... 

December 

The  period 

Note — Obtained  from  records  of  Water  Re.sources  Branch,  U.S.  Geological  Survey. 


P L AT  E.  nr 


tf 


r 


1 4# -4-  ^ 


-*>♦'40  ,W1  1o 

»0V<A4€  A3wc^  itJTAW 

H»4  «>ai4)0  • ^ 


T^C* 


'6^  :-;r; 


■ X ^ ^ ^ • I, 

>^3«A  awMjAw^vftvwHa  tfA - : _ IV v\ 

.,  ^3Vlfl  03H' -., 

9V00A 

e>3*^l;inivv_  I 

bodpsj  I 


'■  P*JAhful-  dMIduAd 

aaj»Mio3jAo*  '-1*^ 

£^  ^ ^ 


o* 


ttd 


. 7^ 


if  T .r  f V 

S^,  ~~  ~~  j - ■ ^ l*(t’.t<j^>nM  I / ) 


■S^  ti 


ir> 


''If 


li^  H 


\r«  \1 


iK^', 


}y  >. 


f'f'iic;.4j 


t'*  I 


■ r 


..  /> 


1 iJ 


^l  M 


i 


>« 


r<y. 


T. . 


• TxM 


*vv  ‘ •*  tf 


MA7UT0BA  HYDROGRAPHIC  SURVEY 


145 


SESSIONAL  PAPER  No.  25f 


Monthly  Discharge  of  Pembina  River,  at  Xeche,  North  Dakota,  1904-10. 

(Drainage  area  2,940  square  miles.] 


Month. 

Dischaege  in 

Second-feet 

RrN-OFF. 

Maximum. 

Minimum. 

Mean. 

Per 

Square  Mile 

Depth  in 
Inches  on 
dr’n'ge  area 

Total  in 
Acre-feet. 

1904. 

April 

3,580 

217 

1,920 

0-653 

0-56 

87,600 

May 

3,870 

1,420 

2,640 

0-898 

1-04 

162,000 

June 

2,530 

926 

1,690 

0-575 

0-64 

101,000 

July 

2,690 

399 

839 

0-285 

0-33 

51,600 

August 

420 

315 

385 

0-131 

0-15 

23,700 

September 

315 

236 

302 

0-103 

0-11 

18,000 

October 

275 

217 

235 

0-080 

0-09 

14,400 

November 

217 

131 

183 

0-062 

0-06 

9,440 

The  period 

3,870 

131 

1,024 

0-348 

2-98 

468,000 

1905. 

March  23-21 

672 

530 

606 

0-216 

0-072 

10,820 

April 

1,372 

311 

549 

0-196 

0-219 

18,510 

May 

1,180 

218 

447 

0-160 

0-184 

27,480 

June 

1,180 

279 

485 

0,173 

0-193 

16,600 

July 

399 

119 

206 

0-074 

0-085 

12,670 

August 

137 

60 

97 

0-035 

0-040 

5,964 

September 

119 

65 

93-9 

0-034 

0-038 

5,587 

October 

150 

70 

119 

0-042 

0-048 

7,317 

November  1-26 

137 

91 

116 

0-041 

0-040 

5,982 

The  period 

1,372 

60 

302-1 

0-108 

0-919 

110,900 

1906. 

A pril 

1,220 

193 

479 

0-163 

0-18 

28,500 

May 

231 

175 

193 

0-066 

0-08 

11,900 

June 

340 

193 

271 

0-092 

0-10 

16.100 

July 

270 

119 

175 

0-060 

0-07 

10,800 

August 

143 

119 

131 

0-045 

0-05 

8,060 

September 

166 

136 

147 

0-050 

0-06 

8,750 

October 

150 

136 

144 

0-049 

0-06 

8,850 

November 

136 

82 

111 

0-038 

0-03 

4,180 

The  period 

1,220 

82 

206 

0-703 

0-63 

97,100 

1907. 

April  21-30 

860-0 

0-293 

0-11 

17,100 

May 

2,190 

826 

1,600-0 

0-544 

0-63 

98,400 

June 

805 

263 

507-0 

0-172 

0-19 

30,200 

July 

272 

76 

1,56-0 

0-053 

0-06 

9,590 

August 

80 

36 

54-3 

0-014 

0-02 

3,340 

September 

47 

23 

34-8 

0-012 

0-01 

2,070 

October 

66 

36 

55-2 

0-019 

0-02 

3,390 

38-0 

0-013 

0-01 

2,260 

December 

19-0 

0-006 

0-01 

1,170 

The  period 

2,190 

23 

209-7 

0-125 

1-06 

168,000 

1908. 

6-0 

0-002 

0-002 

369 

3-0 

0-001 

0-001 

173 

3-0 

0-001 

0-001 

184 

927 

375-9 

0-128 

0-14 

22,300 

May 

591 

310 

474-0 

0-161 

0-19 

29,100 

Judo 

486 

136 

224-0 

0-076 

0-08 

13,300 

July 

136 

36 

87-8 

0-030 

0-03 

5,400 

August 

66 

36 

52-1 

0-018 

0 02 

3,2(n 

September 

78 

55 

60-9 

0-021 

0-02 

3,620 

October  1-10 

55 

45 

49-0 

0-170 

0-006 

972 

The  period 

927 

36 

133-48 

0-061 

0 490 

78,600 

1909. 

Juno 

6,54 

268 

427-0 

0-145 

0-07 

11,000 

July 

164 

73 

113-0 

0-038 

0-m 

5.(Nn 

August 

UNI 

22 

48-3 

0-016 

0-02 

2.970 

Hepteiiiber 

32 

22 

27-7 

0-(N)94 

0-01 

1,650 

( )ctobur 

73 

32 

45-9 

0-016 

0-02 

2,970 

Novomlier 

07 

38 

51-9 

0-018 

0 (109 

1,440 

The  period  

054 

22 

110-0 

0040 

0 169 

25,630 

1910. 

Miirch 

685 

115 

349  0 

0 118 

0 (18 

1 1 . 8INI 

April 

25(1 

147 

166-0 

0 (WO 

0 (16 

9..VS0 

M ay 

104 

80 

120-0 

0 (Ml 

(1-05 

7,;wo 

June«. 

IIKI 

7 

(Ml  4 

0-023 

0 (12 

3,590 

July 

UK) 

10 

34  9 

0 012 

(1  01 

2,150 

August 

10 

3 

6-87 

0-(Hl23 

0 (K13 

422 

Heplemlier 

7 

3 

3 93 

0 (NI13 

(1  (Nil 

234 

( tetolier 

10 

3 

6-311 

0 (NI22 

(1  ins 

.393 

'I'lie  period 

08,5 

3 

93  44 

0 lUtIO 

0 227 

35.  .s49 

Notk - -Oblikiiuul  from  rwordM  of  Witter  Houmroo*  Hriinrh,  I'.S.  OtMiliHCieal  Survey. 
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Pembina  River  at  La  Riviere, 

History.- — ^The  meter  station  on  the  Pembina  river  at  La  Riviere  vas  estab- 
lished on  October  3,  1912,  by  W.  G.  Worden.  The  operation  of  the  station  was 
discontinued  the  end  6f  March,  1913. 

Location  of  Sectioii. — The  station  is  located  on  the  downstream  side  of  the 
traffic  bridge  at  La  Riviere,  half-a-mile  west  of  the  Canadian  Pacific  Railway 
station,  1 mile  below  the  railroad  bridge,  and  three-quarters  of  a mile  below  the 
dam.  The  initial  point  is  marked  by  an  arrow  cut  in  the  handrail  of  the  bridge 
at  the  southeast  corner. 

Records  Available. — A few  gauge  heights  are  available  for  the  period  during 
which  the  station  was  operated,  and  two  discharge  measurements  were  taken 
during  October,  1912. 

Drainage  Area. — The  area  tributary  to  the  Pembina  river  above  La  Riviere 
is  1,840  sc^uare  miles, 

Chatmel. — The  river  is  confined  to  one  channel  at  all  stages;  the  bed  of 
the  stream  is  of  silt  and  clay,  and  fairly  permanent.  The  channel  is  straight 
for  250  feet  above  the  section  and  500  feet  below.  The  banks  are  high  and  not 
liable  to  overflow. 

Discharge  Measurements — Discharge  measurements  were  taken  from  the 
downstream  side  of  the  traffic  bridge. 

Diversions. — A dam  placed  in  the  river  about  three-quarters  of  a mile  above 
the  station  forms  a pond  which  is  used  by  the  railway  as  a source  of  water  supply. 
During  the  low-water  season  a very  large  proportion  of  the  water  is  used  for 
this  purpose. 

Accuracy. — As  only  two  discharge  measurements  have  been  made  at  the 
station,  no  estimates  of  daily  discharge  have  been  made. 


Discharge  ^Measurements  of  Pembina  river  at  La  Riviere,  1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912 

Cct.  4 

Cc^  28 

Worden  & Lamb 

G.  J.  Lamb 

1496 

1186 

Feet. 

76 

75 

Sq.  ft. 
364 
357 

Ft.  per  sec. 
0-18 
0-23 

Feet. 

101-21 

101-15 

Sec.  ft. 

66 

82 

ROSEAU  RIVER. 

The  Roseau  river  is  the  largest  tributary  entering  the  Red  river  from  the 
east  within  the  province  of  IManitoba.  The  mouth  of  the  Roseau  is  about  12 
miles  north  of  the  international  boundary,  and  it  drains  the  territor}'  lying  to 
the  west  and  south  of  the  lake  of  the  Woods. 

The  general  direction  followed  by  the  Roseau  is  northwest,  but  the  actual 
course  of  the  river  is  very  sinuous;  about  half  its  length  lies  in  Limited  States 
territory.  The  banks  of  the  river  vary  from  10  to  12  feet  in  height,  and  are 
cut  sharply  down  from  the  jirairie  level.  The  river  bottom  and  banks  are 
composed  chiefly  of  heavy  clay. 

The  drainage  area  is  1,987  square  miles,  890  square  miles  being  in  ^Manitoba 
and  1,097  square  miles  in  the  state  of  Minnesota.  A large  part  of  the  drainage 
area  is  under  cultivation,  there  being  little  standing  timber  in  that  part  within 
the  province.  AVhat  there  is  consists  mostly  of  elm,  ash,  and  oak,  very  little 
of  which  is  of  commercial  size. 

C'onsiderable  drainage  work  has  been  done  in  the  basin,  especially  on  the 
United  States  side  of  the  line.  There  are  no  towns  of  any  size  to  be  found 
along  the  river,  but  three  small  villages  are  so  located;  those  are  Sprague,  near 
the  international  boundary  on  the  Ridgeville  branch  of  the  Canadian  Northern 
railway;  the  second  is  Stewartburn,  on  the  same  line;  and  the  third  is 


MiyiTOBA  HYDROGRAPHIC  SURVEY 


147 


SESSIONAL  PAPER  No.  25f 

Dominion  City,  located  at  the  crossing  of  the  Emerson  Vjranch  of  the  Canadian 
Pacific  railway,  it  having  a population  of  about  two  hundred. 

Discharge  measurements  have  been  made  at  various  sections  on  the  river 
since  the  establishment  of  the  survey  in  1912.  The  sections  were  used  and  then 
abandoned  in  favour  of  more  suitable  ones,  for  various  reasons,  and  are  as 
follows : — 

1.  At  Dominion  City. 

2.  At  Baskerville’s  farm. 

3.  At  Mayne’s  farm. 

4.  Below  Dominion  City,  in  use  at  present. 

The  records  obtained  at  these  stations  and  the  results  follow. 

Roseau  River  at  Baskerville’s  Farm. 

History. — A station  was  established  bj"  G.  J.  Lamb,  January'  13,  1913,  at 
^layne’s  farm.  It  superseded  the  station  at  Dominion  City,  and  was  operated 
until  April,  1913.  The  object  was  to  obtain  winter  records,  but  the  records 
were  not  satisfactory,  and  a station  was  established  on  April  23,  1913,  by  Alex. 
Pirie,  to  take  its  place,  where  more  reliable  records  could  be  obtained  and  the 
operation  would  be  more  economical. 

Location  of  Section. — The  station  is  on  the  dowmstream  side  of  the  traffic 
bridge  at  Ba.skerville’s  farm,  about  9 miles  above  Dominion  City.  The  initial 
point  is  marked  0 + 00  on  the  southwest  corner  of  the  bridge. 

Records  available. — Daily  gauge  height  records  for  the  open-water  season  of 
1913  and  1914  are  available,  and  sufficient  meterings  were  taken  to  define  the 
discharge  curve  from  which  the  estimated  daily  discharges  have  been  computed. 

Drainage  Area. — The  drainage  area  above  Baskerville’s  farm  is  1,900 
square  miles,  a considerable  portion  of  which  lies  south  of  the  international 
boundary . 

. Cange. — The  gauge  is  a 9-foot  vertical  staff  gauge  spiked  to  a pile  10  feet 
above  the  bridge  on  the  left  side  of  the  river.  The  gauge  is  referred  to  a M.H.S. 
bench-mark  set  to  an  arbitrary  datum. 

Channel. — One  channel  at  all  stages  of  the  river.  It  is  straight  for  900 
feet  above  the  section  and  500  feet  below.  The  bottom  is  hard  clay  and  not 
liable  to  scour;  the  banks  are  high  and  not  liable  to  overflow. 

Discharge  Measurements. — INIeterings  are  taken  from  the  bridge,  and  have 
been  taken  over  a range  in  stage  of  11  feet. 

Accuracy. — Between  gauge  heights  83.70  and  85.00  curve  very  well  defined, 
between  85.00  and  94.77  the  curve  is  fairly  well  defined;  beyond  these  limits 
the  curve  is  not  well  defined. 


Di.scH.MtcE  Mea.suremext.s  of  Roseau  River  at  Baskerville’s  farm,  1913-14. 


I)ale. 

I ly<lrographrr. 

.Meter 

.No. 

Width. 

.Area  of 
Seetion. 

Mean 

A'elocity. 

Gauge 

Height. 

Discharge. 

i«i:i 

Feet. 

.Sij.  ft. 

Ft.  pt*r  sec 

Fi>et . 

Sec.  ft. 

Apr. 

12 

C 

II  Iturnimm 

14<m 

73 

4.S4 

216 

90  12 

i.tm 

■Apr 

2.'{ 

A 

I’lrii-  

IlMI 

U1 

910 

2 20 

94  M 

2,0ti3 

.Apr. 

30 

!■: 

Hankru^n 

14IUI 

114 

M7 

2 42 

93  00 

1..A00 

Mav 

It 

•• 

HlHi 

m 

3.55 

1 09 

.NS  13 

0«i0 

Juiii- 

2S 

c 

Klincr 

1IH« 

50 

140 

0-90 

S5  IW 

131 

Julj- 

31 

A 

I'lrif 

I40tf 

52 

KtO 

1 1)3 

S5  02 

171 

Auk 

20 

(• 

( 1 Allen 

1435 

3tt 

94 

0 44 

tet  07 

42 

Sept . 

IH 

• 1 

1435 

47 

105 

0 54 

t>3  S4 

57 

IIU4 

Jan 

II 

!•; 

J I<u<Ik<'  

I4II2 

42 

52 

0 14 

K4  13 

7‘ 

.Mar 

4 

vv 

J IrelamI 

Mill) 

31 

25 

0 14 

.S4  05 

4> 

.Mar. 

21 

r 

J Moore . . 

1374 

54 

09 

0-27 

S4  74 

20' 

.\'<ilK — (1^  luki’fi  uiiiU-r  icv  ('oiulli  lona. 
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Daily  Gauge  Height  and  Discharge  of  Roseau  River  at  Baskerville’s  Farm 

for  1913. 


(Drainage  area  1,900  square  miles.) 


Day. 

January'. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet . 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

■J 

92-58 

1,520 

86-10 

264 

91-97 

1.390 

85-99 

2.50 

‘9 

91-86 

1,.370 

85-92 

242 

91-61 

1,318 

85-91 

241 

91-16 

1,220 

85-90 

240 

6 

90-59 

1,100 

86-00 

252 

7 

90-15 

1,010 

85-89 

2.39 

fi 

89-80 

933 

85-91 

241 

9 

89-41 

851 

86-05 

258 

lA 

89-15 

796 

86-09 

262 

11  

88-86 

735 

86-10 

264 

90-12 

1,040 

88-67 

696 

86-12 

266 



13  

88-39 

637 

86-12 

266 

14  .... 

88-08 

572 

86-19 

274 

1 

88-11 

578 

86-19 

274 

lA 

88-08 

572 

86-09 

262 

17 

87-75 

510 

85-91 

241 

ifi 

87-52 

469 

85-89 

239 

19  

87-36 

440 

85-85 

234 

20  ■ ■ • 

87-29 

428 

85-75 

223 

21  - • ■ • 

87-23 

419 

85-58 

205 

00  ... 

87-15 

406 

85-41 

187 

23  

94-66 

1,950 

87-01 

384 

85-31 

177 

24  

94-60 

1,940 

86-86 

363 

85-21 

167 

o^  .... 

94-81 

1,980 

86-81 

356 

85-14 

160 

26  • • - • 

94-11 

1,840 

86-70 

340 

84-90 

137 

07 

93-58 

1,730 

86-56 

322 

84-81 

129 

28  

93-81 

1,780 

1,710 

86-41 

303 

85-51 

197 

^ 

93-51 

86-36 

296 

85-43 

189 

93-08 

1,620 

86-31 

290 

85-68 

• .216 



31 

86-17 

272 

July. 

Augu.st. 

September. 

October. 

November. 

1 

85-40 

186 

84-77 

126 

84-44 

97 

83-53 

33 

84-64 

114 

2 

85-22 

168 

84-63 

113 

84-35 

89 

83-52 

32 

84-73 

122 

3 

85-15 

161 

84-53 

104 

84-27 

83 

83-52 

32 

84-64 

114 

4 

'85-20 

166 

84-42 

95 

84-20 

77 

83-51 

31 

84-52 

103 

5 

85-20 

166 

84-32 

87 

84-18 

76 

83-53 

33 

84-74 

123 

6 

85-11 

157 

84-21 

78 

84-13 

72 

83-60 

33 

84-54 

107 

7 

85-04 

150 

84-04 

65 

84-04 

65 

83-64 

39 

84-54 

107 

8 

85-08 

154 

84-01 

63 

83-93 

58 

83-67 

41 

84-61 

111 

9 

84-97 

144 

83-90 

56 

83-82 

50 

83-63 

39 

84-12 

71 

10  

84-89 

136 

83-80 

49 

84-01 

63 

83-64 

39 

83-74 

45 

11 

85-00 

146 

83-83 

51 

83-91 

56 

83-72 

44 

84-49 

101 

12 

85-09 

155 

83-73 

45 

83-84 

51 

83-87 

54 

84-43 

96 

13  

85-20 

166 

83-71 

43 

83-80 

49 

83-96 

60 

84-32 

87 

14 

85-11 

157 

83-66 

40 

83-79 

48 

83-92 

57 

84-31 

86 

15 

85-11 

157 

83-61 

37 

83-79 

48 

84-41 

94 

84-37 

91 

16 

85-21 

167 

83-64 

39 

83-79 

48 

84-72 

121 

84-40 

93 

17  

86-02 

254 

83-51 

31 

83-73 

45 

84-86 

134 

84-30 

85 

18 

85-44 

190 

83-51 

31 

83-91 

56 

85-02 

148 

84-31 

86 

19 

85-52 

198 

83-53 

33 

83-90 

56 

85-00 

146 

84 -.32 

87 

20 

85-53 

199 

83-59 

36 

83-91 

56 

84-93 

140 

83-97 

61 

21 

85 -.57 

204 

83-91 

56 

83-83 

51 

84-74 

123 

84-14 

73 

22 

85-61 

2J8 

83-75 

46 

83-83 

51 

84-52 

103 

83-95 

59 

23 

85-53 

199 

83-83 

51 

83-80 

49 

84-71 

120 

83-95 

59 

24 

85-51 

197 

83-83 

51 

83-83 

51 

84-75 

125 

83-93 

64 

25 

85-48 

194 

83-97 

61 

83-80 

49 

84-73 

122 

83-93 

64 

26 

85-42 

188 

84-18 

76 

83-75 

46 

84-54 

105 

84-00 

63 

27 

85-35 

181 

84-57 

108 

83-71 

43 

84-53 

104 

84-22 

79 

28 

a5-25 

171 

84-64 

114 

83-63 

39 

84-46 

98 

84-13 

72 

29 

85-13 

1.59 

84-64 

114 

83-59 

36 

84-77 

126 

84-01 

70 

30 

85-10 

156 

84-59 

1C9 

83-54 

33 

84-15 

73 

84-93 

70 

31 

84-99 

145 

84-50 

101 

84-72 

121 

December . 


Note. — Ice  condition*  November  29  to  end  of  year;  information  insufficient  to  compute  daily  discharge. 
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Daily  Gauge  Height  and  Discharge  of  Roseau  River  at  Baskerville’s  Farm, 

for  1914. 


(Drainage  area,  1,900  square  miles.] 


Day. 

January. 

Februarj'. 

March. 

April . 

May. 

June. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

85-38 

89.47 

86.'l 

87-78 

515 

2 

86-00 

89.41 

8.^1 

87.84 

527 

3 

89.. 'in 

897 

88-02 

561 

4 

84-65 

4 

85-80 

89-23 

813* 

88*11 

678 

5 

85-90 

89-18 

798 

88-23 

^13 

6 

84-13 

7 

85-92 

89.  in 

786 

88-39 

6^ 

7 

85-90 

88.98 

760 

88*13 

582 

8 

85-92 

88.93 

87*06 

391 

9 

8o-98 

88-87 

737 

87.88 

534 

10 

86-31 

88.81 

88 

561 

11 

86-57 

88-78 

718 

►- 

87.79 

505 

12 

86-85 

88-78 

718 

87-66 

444 

13 

87-06 

88. 7n 

702 

87-86 

531 

14 

87-33 

88.. 

668 

88-13 

582 

15 

85-11 

87-34 

88.. 88 

6.34 

88*36 

630 

16 

85-06 

87-35 

88.?fi 

609 

J^^-54 

668 

17 

84-90 

87-80 

88-04 

565 

88-68 

608 

18 



88-51 

662 

87 . S‘> 

5^ 

88-87 

738 

19 

85-01 

88-17 

590 

87-64 

491 

88-88 

740 

20 

87-92 

542 

87 -.'vn 

466 

88-99 

748 

21 

84-74 

20 

87-04 

388 

87*33 

435 

88-99 

748 

22 

84-73 

87-56 

476 

87*17 

409 

88-86 

735 

23 

84-90 

88-29 

406 

88-78 

719 

24 

84-76 

88-52 

664 

87-40 

448 

^•58 

677 

25 

84-70 

88-80 

722 

473 

88-40 

639 

26 

84-69 

88-97 

758 

87 -SO 

520 

88- 19 

595 

27 

84-64 

89-12 

790 

87-78 

.88.07 

.671 

28 

84-71 

89-20 

807 

87*89 

536 

87-96 

550 

29 

84-72 

89-42 

853 

83-12 

580 

87-67 

496 

30 

M-80 

89-48 

865 

88- 10 

87-43 

453 

31 

84-99 

87-84 

527' 

July. 

August . 

1 

87-20 

414 

85-41 

187 

2 

87-00 

382 

85-24 

170 

3 

86-88 

365 

85-12 

158 

• 

4 

86-77 

350 

84-83 

131 

5 

86-67 

■ 337 

84-69 

118 

6 

86-69 

339 

84-63 

113 

7 

86-59 

326 

84-51 

102 

8 

86-47 

311 

84-40 

93 

9 

86-43 

.305 

84-31 

86 

10 

86-41 

303 

84-25 

SI 

11 

80-39 

300 

84-11 

70 

12 

80-52 

317 

83-98 

61 

13 

86-46 

.309 

14 

86-28 

286 

15 

86-26 

283 

16 

86-15 

270 

17 

86-13 

267 

18 

86-03 

255 

19  

86-26 

283 

20 

86-30 

288 

21 

86-37 

298 

9') 

80-48 

312 

2.3 

86-45 

308 

24 

86-39 

3(MI 

25 

86-31 

290 

20 

86-19 

274 

27 

86- 12 

266 

28  . . 

85-95 

246 

29 

85-83 

232 

3(1 

85-71 

219 

31 

85-58 

205 

None.— Ire  romlitionH  Junuary  1 (o  April  10,  inliuinaiion  inMitlicirnt  tt»  ctuuputc*  daily  ilinchargm 
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Monthly  Discharge  of  Roseau  River  at  Baskerville’s  Farm,  for  the  rears 

1913-14. 

[Drainage  area,  1,900  square  miles.] 


Month. 

Dischakge  in 

>Second-Feet. 

Run-Off. 

Maximum. 

Minimum. 

Mean. 

Per  square 
mile. 

Depth  in 
inches  on 
Drainage 
area. 

Total  in 
acre-feet . 

1913. 

lOfl 

0-011 

0-013 

1.230 

0 

'0 

h) 

‘1,160 

0-611 

0-682 

69,000 

May 

L.M? 

272 

673 

0-354 

0-408 

41,400 

June 

274 

129 

227 

0-119 

0-133 

13,500 

July 

254 

136 

174 

0-092 

0-106 

10,7lW 

August 

126 

31 

68 

0-036 

0-042 

4,175 

September 

97 

33 

56 

0-029 

0-032 

3,330 

October 

148 

31 

83 

0-044 

0-0.51 

5,100 

November 

122 

45 

85 

0-045 

0-0.50 

5,0,50 

December 

‘40 

0-021 

0-024 

2,460 

The  year 

1,517 

0 

215 

0-1362 

1-541 

155,945 

1914. 

‘6 

0-003 

0-004 

369 

'5 

0-003 

0-003 

278 

4 

‘25 

0-013 

0-015 

1,540 

570 

0-300 

0-3.35 

.33,900 

May 

863 

406 

626 

0-329 

0-379 

38.500 

June 

748 

391 

600 

0-316 

0-.3.53 

35,700 

July 

414 

205 

298 

0-157 

0-181 

18,300 

^75 

0-040 

0-046 

4,610 

The  period 

863 

4 

276 

0-145 

1-316 

133,197 

Note. — Marked  thus  (i)  estimated. 
1 to  April  16,  1914. 


Ice  conditions  November  29,  1913,  to  end  of  year.  Ice  conditions  from  January 


Bloodvein  River,  Fourth  Rapids. 
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Roseau  River  at  Domixiox  City. 

History. — This  station  on  the  Roseau  was  established  by  S.  S.  Scovil, 
]\Iay  21,  1912,  and  was  operated  until  December  31,  1912,  at  which  time  it  was 
abandoned  for  a more  favourable  section  located  at  iNIayne’s  farm. 

Location  of  Section. — The  station  was  located  on  the  downstream  side  of 
the  traffic  bridge  to  the  northeast  of  Dominion  City  and  about  five-eighths  of 
a mile  from  the  Canadian  Pacific  Railway  station.  The  initial  point  of  the  sec- 
tion is  marked  by  three  6-inch  spikes  driven  in  the  guard-rail  of  the  bridge 
approach  at  the  southeast  corner  of  the  bridge. 

Records  available. — A gauge  height  record  from  May  20,  1912,  to  December  31. 
1912,  was  kept,  and  a sufficient  number  of  meterings  were  taken  to  define  the 
discharge  curve  fairly  well.  Estimates  of  daily  discharge  have  been  made  for 
the  period. 

Drainage  Area. — The  drainage  area  above  the  station  is  1,940  square  miles, 
part  of  which  lies  in  United  States  territory.  As  the  land  is  generally  low-lying, 
considerable  drainage  work  has  been  done,  especially  south  of  the  international 
boundary . 

Gauge. — A vertical  staff  gauge  spiked  to  the  downstream  side  of  a pile  bent 
4 feet  below  the  section,  and  referred  to  Can.  Geo.  S.  datum.  A M.H.S. 
bench-mark  (to  the  same  datum),  marked  by  a spike  driven  into  an  unused 
pile  on  the  south  side  of  the  river  opposite  station  04-30  on  the  section  is  used 
as  a reference. 

Channel. — One  channel  at  all  stages.  Is  straight  for  50  feet  above  the 
section,  and  250  below.  The  bend  of  the  stream  is  clay,  and  permanent;  the 
banks  are  liable  to  overflow  at  high  stages. 

Discharge  Measurements. — iNIade  from  the  downstream  side  of  the  traffic 
bridge. 

Accuracy. — The  discharge  curve  is  well  defined  over  the  range  in  stage 
observed;  a partial  contraction  of  the  channel  half  a mile  below  the  station 
under  high  stages  tends  towards  a back-water  effect  on  the  station. 


Discharge  AIeasurements  of  Roseau  River  at  Dominion  City,  1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

.\rea  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

May 

21 

S.  S.  Scovil 

1187 

81 

334 

1-22 

766  49 

408 

Juno 

18 

G.  H.  Hurnham 

1187 

74 

239 

0-65 

765  12 

155 

July 

11 

G.  H.  Hurnhatii 

1187 

68 

124 

0-25 

763-65 

31 

Aug. 

7 

W.  G.  Worden 

1187 

74 

216 

0-63 

764-93 

137 

Aug. 

24 

W.  G.  Worden 

1187 

72 

199 

0-52 

764-6.S 

103 

Oct. 

19 

G.  J , I.uiiib 

1187 

85 

553 

216 

769-55 

1. 195 

Nov. 

1 

G.  J.  Lamb  

1187 

86 

582 

2- 19 

769-70 

1,274 
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Daily  Gauge  Height  and  Discharge  of  Roseau  River  at  Dominion  City, 

for  1912. 


[Drainage  area,  1,940  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge 

Height. 

charge . 

Height. 

charge . 

Height. 

charge 

Height. 

charge . 

Height. 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

66-49 

410 

0 

66-20 

336 

3 

66-23 

344 

4 

66-22 

341 

5 

66-12 

318 

6 

66-18 

332 

66-11 

316 

8 

66-05 

304 

9 

65-99 

292 

10 

65-91 

276 

11 

65-84 

263 

12 

65-70 

238 

13 

65-68 

235 

14 

65-60 

222 

15 

65-56 

214 

16 

65-46 

200 

17 

65-33 

182 

18 

65-19 

163 

19 

64-90 

129 

20 

66-48 

408 

64-98 

138 

21 

66-49 

410 

64-87 

126 

22 

66-49 

410 

64-70 

107 

23 

66-51 

416 

64  ■ 58 

95 

24 

66-47 

405 

64-44 

83 

25 

66-41 

390 

64  - 33 

74 

26 

66-34 

371 

64-21 

66 

27 

66-37 

379 

64-13 

60 

28 

66-52 

418 

64-03 

53 

29  . • 

66-71 

468 

63-90 

45 

30 

66-71 

468 

63-90 

45 

31 

66-62 

444 

July. 

August. 

September. 

October. 

November. 

Dece 

1 

63-84 

41 

64-44 

83 

64-66 

103 

67-13 

577 

69-71 

1,248 

66-12 

9 

63-74 

36 

64-60 

97 

64-67 

104 

67-35 

634 

69-50 

1,193 

65-92 

3 

63-72 

35 

64-75 

113 

64-72 

109 

67-51 

676 

69-30 

1,141- 

65-43 

4 

63-72 

35 

64-83 

121 

64-90 

129 

67-61 

702 

69-20 

1,115 

65-05 

5 

63-67 

33 

64-86 

125 

64-94 

133 

67-73 

733 

68-86 

1,027 

65-58 

6 

63-63 

30 

64-92 

131 

14-90 

129 

68-61 

962 

68-51 

936 

65-33 

7 

63-72 

35 

64-93 

132 

64-92 

131 

67-97 

795 

68-31 

884 

65-52 

8 

63-66 

32 

64-88 

127 

64-88 

127 

68-14 

839 

68-22 

860 

65-48 

9 

63-78 

38 

64-73 

no 

64-87 

126 

68-14 

839 

68-13 

837 

65-28 

10 

63-81 

40 

64-64 

101 

64-92 

131 

68-31 

884 

68-01 

806 

65-24 

11 

63-65 

31 

64-53 

91 

64-93 

132 

68-51 

936 

67-94 

787 

65-07 

12 

63-89 

44 

64-53 

91 

64-84 

122 

' 1 , non 

07-81 

754 

64-81 

13 

63-88 

44 

64-73 

no 

64-87 

126 

'1,030 

67-68 

720 

64-61 

14 

64-00 

51 

64-81 

119 

64-90 

129 

M,060 

67*50 

673 

64*47 

15 

64-11 

59 

64-87 

126 

64-93 

132 

' 1 , 090 

67*57 

691 

64*40 

16 

64-24 

68 

64-84 

122 

64-95 

134 

'1,120 

67*90 

777 

64*31 

17 

64-28 

71 

64-88 

127 

64-94 

133 

'1  150 

68*  12 

834 

64  - 26 

18 

64-28 

71 

64-90 

129 

64-95 

134 

M 180 

67*41 

650 

64-21 

19 

64-31 

73 

64-90 

129 

64-94 

133 

69-57 

1,211 

67-81 

754 

64-17 

20 

64-36 

77 

64-93 

132 

65-05 

146 

69-48 

1,118 

67-97 

795 

64-16 

21 

64-41 

81 

64-93 

132 

65-29 

177 

69-62 

1,224 

67-84 

761 

64-15 

22 

64-48 

86 

64-86 

125 

65-53 

211 

69-78 

1,266 

68-57 

951 

64-13 

23 

64-55 

93 

64-75 

113 

65-58 

219 

69-71 

1,248 

67-76 

741 

64-13 

24 

64-61 

98 

64-67 

104 

65-61 

224 

69-83 

1,279 

67-48 

668 

64-13 

25 

64-52 

90 

64-64 

101 

65-68 

235 

70-01 

1,326 

67-63 

707 

64-13 

26 

64-42 

82 

64-61 

98 

65-92 

278 

69-90 

1,297 

=67- 36 

639 

64-13 

27 

64-34 

75 

64-59 

96 

66-14 

323 

69-91 

1,300 

"67-13 

579 

64-13 

28 

64-34 

75 

64-62 

99 

66-39 

384 

69-90 

1,297 

66-94 

527 

65-18 

29 

64-43 

82 

64-63 

100 

66-67 

457 

70-08 

1,344 

66-51 

416 

65-81 

30 

64-39 

79 

64-73 

no 

66-94 

527 

70-12 

1,354 

66-33 

369 

65-71 

31 

64-41 

81 

64-79 

117 

69-81 

1,274 

65-68 

Note. — Station  commenced  May  20.  Ice  conditions  November  30  to  end  of  year.  Information  insufficient  to 
c ompute  daily  discharge.  Water  over  gauge  from  October  12  to  18.  Discharges  marked  thus  (*)  estimated.  Gauge 
heights  marked  thus  interpolated. 
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Monthly  Discharge  of  Roseau  River  at  Dominion  City,  for  the  year  1912. 


[Drainage  area,  1,940  square  miles.] 


DlSCaUlGE  IN 

Second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

1912. 

May 

1416 

0-214 

0-247 

25,600 

11,900 

June 

410 

45 

200 

0-103 

0-115 

July 

98 

30 

60 

0-031 

0-036 

3,700 

August 

132 

83 

113 

0-058 

0-067 

6,950 

September 

527 

103 

186 

0-096 

0-107 

11,100 

October 

1,354 

577 

11,059 

0-546 

0-630 

65,100 

November 

December 

1,248 

369 

795 

1240 

0-410 

0-124 

0-457 

0-143 

47,300 

14,800 

The  period 

1,354 

30 

384 

0-198 

1-802 

186,450 

Note. — Station  commenced  May  20.  Ice  conditions  November  30  to  end  of  year.  Discharges  marked  thus  P) 
estimated. 


Roseau  River  below  Dominion  City. 

History. — The  section  at  Baskerville’s  farm,  while  satisfactory,  was  consid- 
erably out  of  the  route  and  entailed  a drive  of  nearly  18  miles.  On  April  14, 
1914,  the  above  station  was  established  by  D.  B.  Gow  to  supersede  it. 

Location  of  Sectio7i.— The  station  below  Dominion  City  is  about  2,000  feet 
below  the  Canadian  Pacific  Railway  bridge  over  the  Roseau,  and  about  2,100 
feet  below  the  Canadian  Pacific  Railway  dam  on  the  river.  The  initial  point 
is  a nail  in  an  8-inch  white  ash  tree  blazed  and  near  the  top  of  the  left  bank. 

Records  Available. — A daily  gauge  height  record  has  been  kept  since  April  14, 
1914,  and  sufficient  meterings  have  been  taken  to  define  the  discharge  curve. 
Daily  discharges  have  been  computed  for  the  station. 

Drainage  Area. — The  drainage  area  is  1,940  square  miles. 

Gauge. — The  gauge  is  a vertical  staff  fastened  to  a 2-inch  by  4-inch  scantling 
driven  into  the  stream  bed  and  braced.  It  is  located  1,000  feet  below  the  section 
and  is  nearer  the  town,  on  account  of  the  winding  of  the  river. 

Channel. — There  is  only  one  channel  at  all  stages.  The  bottom  is  fairly  per- 
manent; the  banks  are  sloping,  and  not  subject  to  overflow.  The  channel  is 
straight  for  350  feet  above  the  section  and  for  100  feet  below. 

Discharge  Measurements. — They  are  made  by  means  of  a cable  carrier,  the 
cable  being  stretched  across  the  stream,  and  the  meterings  are  made  by  sus- 
pending the  meter  from  it.  The  meterings  cover  a range  in  stage  of  5 feet. 

Accuracy. — The  discharge  curve  is  well  defineel  between  gauge  heights  87  -00 
and  89-00,  and  fairly  well  defined  between  gauge  heights  89-00  ami  92-70. 


Discharge  Measurements  of  Roseau  River  below  Dominion  Gity,  1914. 


Date. 

llydrogrnpher. 

.Meter 

No. 

Width. 

.Vrea  of 
StH'tion. 

Mean 

N’eliH-it.w 

Gaugt' 

Height. 

Discharge 

1914. 

Pw-t . 

.Sq.  ft. 

l-'t . (H'r  see. 

l-'i>t‘t . 

S««c.-ft. 

April 

17 

C.  (1.  Allen 

1,497 

60 

2St) 

I 36 

91  02 

381 

.Airil 

28 

Alex.  I’irie 

1,187 

61-5 

423 

llHl 

92  69 

Sl*S 

May 

28 

Alex.  I’irie 

1 , 939 

tWI 

3tl7 

2 02 

91-11 

624 

June 

17 

C.  (1.  Allen 

1 , 760 

61 

406 

1 92 

92  tH 

781 

July 

31 

.M.  ,S.  .Madden 

1,760 

55 

187 

1-32 

88  77 

246 

Aug. 

14 

J.  Page 

1,919 

46-5 

91 

•72 

87 -tM 

65 

■Sept. 

18 

11 . Hoyd 

1,919 

51 

114 

1 tl3 

87  59 

ll8 

Sept. 

18 

11.  Itovd  

1,919 

51 

111 

I 01 

87-63 

116 

< let. 

14 

M.  S.  .\ladden . 

1,911 

53 

151 

1 tH 

88-22 

158 

Nov. 

5 

M . S.  .Madden  . . 

1,912 

58 

224 

1 62 

90-27 

365 

1 )(•('. 

3 

('.  (1.  Allen  

1,912 

,V5 

131 

.*>9 

,V8.,\8 

M17 

Deo. 

31 

M.  H.  Ma.bien  . . 

1 . 462 

42 

41 

■ 28 

87-26 

>11 

'.MonNurcMiiuilH  liiki>n  uiulur  irv  romlil ioim, 
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Daily  Gauge  Height  and  Discharge  of  Roseau  River  at  Dominion  Citv. 

for  1914. 


Day. 

January. 

Februarj'. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis-  i Gauge 
charge  ! Height. 

Dis- 

charge. 

Feet. 

Se3.-ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

93-13 

956 

91-03 

610 

2 . 

93-02 

938 

91-12 

624 

3 

92-82 

905 

91-13 

626 

4 

92-74 

892 

91-38 

667 

5 

92-56 

862 

91-53 

692 

6 . ... 

92-47 

848 

91-62 

707 

7 

92-33 

824 

91-56 

697 

8 

92-27 

815 

91-34 

661 

9 

92-22 

807 

91-19 

636 

10  

92-18 

799 

91-29 

652 

11  

91-99 

768 

90-99 

603 

12  

91-99 

768 

90-89 

586 

13 

91-89 

91-09 

619 

14 

90-72 

91-79 

91-41 

673 

15  

90-83 

91-67 

716 

91-63 

709 

16  . . 

' 

91-02 

608 

91-52 

690 

91-53 

692 

17  . 

91-03 

610 

91-32 

92-06 

780 

18 

91-27 

650 

91-06 

92-21 

805 

19 

92-62 

872 

90-83 

577 

92-32 

822 

20 

90-92 

591 

90-67 

551 

92-41 

838 

21 

90-42 

509 

90-39 

504 

92-40 

836 

22 

90-72 

558 

90-33 

494 

92-32 

822 

23 

91-27 

650 

90-33 

494 

92-21 

805 

24  

91-74 

727 

90-34 

496 

91-99 

25 

92-14 

793 

90-59 

537 

91-74 

727 

26 

92-43 

841 

90-79 

570 

91-49 

685 

27 

92-67 

881 

90-89 

586 

91-46 

681 

28 

92-69 

883 

90-99 

603 

91-24 

645 

29 

92-96 

928 

91-39 

669 

91-93 

758 

30 

. .93-07 

947 

91-37 

666 

90-74 

562 

31 

91-09 

619 

July. 

August. 

September. 

October. 

November. 

December. 

1 

90-38 

502 

88-53 

219 

87-98 

155 

88-48 

213 

90-16 

466 

88-57 

2 

90-22 

476 

88-40 

203 

88-13 

171 

88-43 

207 

90-19 

471 

88-56 

117 

3.... 

90-01 

442 

88-20 

179 

88-28 

189 

88-33 

195 

90-35 

497 

88-58 

4 

89-93 

428 

88-08 

166 

88-30 

191 

88-28 

189 

90-38 

502 

88-53 

5 

89-84 

414 

87-88 

144 

88-18 

177 

88-23 

183 

90-27 

485 

88-49 

6 

89-82 

“•  410 

87-78 

133 

88-08 

166 

88-10 

168 

90-20 

473 

7 

89-53 

362 

87-68 

123 

88-17 

176 

87-98 

155 

90-28 

486 

8 

89-33 

331 

87-68 

123 

87-93 

149 

88-00 

157 

90-19 

471 

9 

89-39 

300 

>87-57 

112 

87-88 

144 

88-03 

160 

90-04 

447 

10 

89-37 

337 

>87-46 

101 

87-83 

138 

87-98 

155 

90-11 

458 

11 

89-28 

323 

>87-36 

92 

87-78 

133 

87-90 

146 

89-97 

435 

12 

89-48 

354 

>87-25 

83 

87-58 

113 

87-88 

144 

89-76 

400 

13 

89-33 

331 

>87-14 

74 

87-53 

108 

87-87 

143 

89-69 

380 

14 

89-18 

308 

87-04 

65 

87-63 

118 

88-32 

193 

88-19 

178 

15 

89-13 

301 

87-03 

64 

87-58 

113 

89-09 

295 

88-04 

161 

16 

89-08 

293 

86-88 

53 

87-63 

118 

89-39 

340 

89-39 

17 

88-98 

278 

86-87 

52 

87-58 

113 

89-44 

348 

88-79 

18 

88-91 

268 

86-88 

53 

87-73 

128 

89-49 

356 

88-59 

19 

89-13 

301 

86-78 

46 

87-78 

133 

89-54 

364 

89-75 

20 

89-18 

308 

86-87 

52 

87-83 

138 

88-59 

372 

90-36 

21 

89-28 

323 

86-78 

46 

88-44 

208 

89-64 

381 

90-02 

22 

89-63 

379 

86-88 

53 

88-63 

231 

89-69 

388 

89-51 

23 

89-67 

386 

86-83 

49 

88-68 

237 

89-74 

397 

89-29 

24 

89-58 

370 

86-88 

53 

88-75 

247 

89-75 

399 

89-26 

. 

25 

89-48 

354 

86-87 

52 

88-78 

250 

89-77 

402 

89-07 

26 

89-38 

338 

86-78 

46 

88-83 

257 

89-78 

403 

88-96 

27 

89-29 

325 

86-88 

53 

88-73 

244 

89-69 

389 

88-77 

28 

89-18 

308 

86-93 

56 

88-75 

247 

89-79 

405 

88-59 

29 

88-98 

278 

86-98 

60 

88-68 

237 

89-84 

414 

88-54 

30 

88-83 

257 

87-03 

64 

88-58 

225 

89  ■ 99 

438 

88-53 

31 

88-78 

250 

87-38 

94 

90-09 

454 

87-26 

11 

Note. — Open  water  conditions  from  April  16.  All  marked  thus  (})  interpolated.  Ice  conditions,  November  15 
to  end  of  year;  information  insufficient  to  compute  daily  discharge. 
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^Monthly  Discharge  of  Roseau  River  at  Dominion  City,  for  the  Year  1914- 

[Drainage  Area,  1,940  square  miles.] 


Month. 

Disch.\hge  tx 

.Secoxd-Feet. 

Rrx-OrF. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage. 

area." 

Total 

in 

acre-feet. 

'650 

0-335 

0-374 

38.700 

Mav 

956 

494 

700 

0-361 

j 0-416 

43.000 

June 

8.38 

562 

700 

0-.361 

1 0-403 

41.700 

July 

.502 

2.50 

344 

0-177 

0-204 

21.200 

Augu.st 

219 

46 

89 

0-046 

0-053 

5,45o 

September 

257 

108 

175 

0-090 

0-100 

10.400 

October 

4.54 

143 

289 

0-149 

0-172 

17.800 

.502 

'280 

0-144 

0-161 

16,700 

December 

117 

11 

*65 

0-034 

0-039 

4i000 

The  period 

956 

11 

366 

0-212 

1-922 

198,950 

XoTE. — All  marked  thus  (i)  estimated.  Ice  conditions  November  15  to  end  of  year. 


THE  RAT  RIVER. 


The  (irainage  area  of  the  Rat  river,  from  its  source  to  its  mouth,  comprises 
997  square  miles.  The  northern  boundary  of  this  area  is  formed  by  the  water- 
sheds of  the  Whitemouth  and  Seine  rivers,  while  its  southern  limits  consist  of 
the  northern  .slope  of  the  watershed  of  the  Roseau  river. 

The  we.st  branch  of  the  river  takes  its  rise  in  the  country  lying  to  the  south- 
east of  the  town  of  Woodridge  on  the  Ontario  branch  of  the  Canadian  Northern 
railway,  and  is  confined  chiefly  to  tp.  3,  R.  11  E.P.!M.  The  first  10  miles  of 
its  course  the  river  has  a southwesterly  bearing;  from  this  latter  point  it  flows 
northwest  for  aliout  4 miles,  then  nearly  due  south  for  3 miles,  then  north  for 
about  6 miles.  This  latter  point  lies  about  2 miles  east  of  the  town  of  Zhoda; 
from  this  point  it  flows  through  a swampy  and  marshy  country  due  west  for 
about  18  miles,  and  then  in  a northwesterly  direction  to  its  mouth  at  the  Red 
river. 

The  territory  drained  is  generally  flat  prairie  country,  except  in  the  upper 
reaches,  where  the  land  is  inclined  to  be  wet  and  swampy.  Nearly  all  the 
drainage  area  is  under  cultivation,  being  amongst  the  oldest  settled  land  in  the 
province. 

Rat  River  .\t  Otterburne. 


History. — The  station  was  established  by  S.  S.  Scovil  on  May  23,  1912. 

Location  of  Section. — The  section  is  on  the  downstream  side  of  the  bridge 
whicli  cro.sses  the  Rat  at  F.  X.  Joubert’s  farm,  4 miles  from  Otterliurne  by  tlie 
Canadian  Pacific  railway,  and  2 miles  to  St.  Pierre,  The  initial  jioiut  is  marked 
by  a spike  driven  in  the  soutli  end  of  the  downstream  railing. 

Records  nvailahle. — .\  daily  gauge-height  record  for  the  open-water  periods 
from  May  23,  1912,  to  date,  lias  been  kej)t.  During  the  winter  jieriods  an  inter- 
mittinit  record  is  available.  Estimates  of  daily  discharge  have  been  prepared, 
based  upon  the  rating  curve  constructed  from  the  under  records. 

Drainayc  Area. — riu*  area  drained  is  about  (ioO  sipiare  miles.  'I'lie  basin 
lies  between  the  Rosc'au  on  the  south  and  the  S(*iiu‘  and  Whitemouth  on  the 
north  and  east, 

(iauyc. — 4'he  gauge  is  a 9-foot  vertical  stall  nailed  to  a pile  10  feet  from  the 
left  bank  of  the  section.  It  is  referred  to  a bench-mark  set  to  arbitrary  datum 
and  located  on  the  base  of  an  ash  tree  30  feet  southwest  from  the  initial  point. 
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Channel. — Above  the  station  it  is  straight  for  200  feet  and  for  100  feet 
below.  There  is  one  channel  at  all  stages.  The  bottom  is  of  clay,  and  liable 
to  shift. 

Discharge  Measurements. — They  are  made  from  the  downstream  side  of  the 
bridge.  A range  in  stage  of  8-4  feet  has  been  defined  on  the  rating  curve. 
Under  winter  conditions  it  has  not  been  possible  to  obtain  a rating. 

Diversions. — The  Canadian  Pacific  railway  have  constructed  a dam  above 
the  station  and  use  the  pond  created  as  a source  of  supply.  Under  low-water 
conditions  it  is  reported  they  take  the  whole  flow  of  the  river. 

Accuracy. — From  gauge  height  88-30  to  92-40  the  discharge  curve  is  well 
defined;  from  92-40  to  96-70  it  is  fairly  well  defined.  Not  possible  to  define 
a discharge  curve  for  winter  conditions. 


Discharge  AIeasuremexts  of  Rat  River  at  Otterburne,  1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharg  e. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

May 

23 

S.S.  Scovil 

1187 

20 

172 

1-24 

91-95 

213 

June 

18 

G.  H.  Burnham 

1187 

44 

86 

0-99 

90-13 

85 

July 

10 

G.  H.  Burnham 

1187 

34 

48 

0-74 

89-02 

35 

Aug. 

8 

W.  G.  Worden 

1187 

47 

199! 

Ml 

91-02 

135 

“ 

24 

W.  G.  Worden 

1187 

38 

65 

0-96 

89-67 

63 

Oct. 

20 

G.  J.  Lamb 

1187 

73 

436 

1-31 

96-06 

572 

it 

26 

H.  M.  Nel.son 

1374 

63 

354 

1-36 

95-15 

482 

Nov. 

2 

G.  J.  Lamb 

1187 

61 

303 

1-09 

94-27 

330 

1913. 

Jan. 

10 

G.  J.  Lamb 

1374 

37 

37 

0-40 

89-80 

151 

April 

11 

G.  H,  Burnham 

1496 

82 

704 

1-63 

1,146 

ti 

24 

A.  Pirie 

1186 

74 

456 

1-35 

96-70 

'616 

May 

1 

E.  Bankson 

1462 

61 

326 

1-30 

94-75 

424 

15 

E.  Bankson 

1462 

49 

154 

1-09 

91-42 

168 

June 

27 

G.  Ebner 

1186 

36 

53 

0-70 

89-06 

37 

Aug. 

1 

A.  Pirie 

1496 

35 

49 

0-.39 

88-82 

19 

22 

C.  O.  Allen 

1435 

36 

63 

0-63 

89-26 

38 

Sept. 

17 

C.  0.  Allen  

1435 

35 

54 

0-52 

89-03 

28 

1914. 

Jan. 

7 

E.  J.  Budge 

1462 

16 

12 

0-12 

88-98 

1.42 

Mar. 

3 

W.  J.  Ireland 

1469 

31 

11 

0-11 

89-82 

1-12 

20 

T.  J.  Moore 

1374 

43 

12 

0-16 

90-93 

3-22 

April 

16 

C.  0.  Allen 

1496 

50 

132 

0-82 

92-16 

109 

29 

A.  Pirie 

1187 

53 

207 

M8 

92-40 

244 

May. 

29 

A.  Pirie 

1939 

43 

106 

0-91 

90-31 

96 

June 

18 

C.  O.  Allen 

1760 

49 

144 

M2 

91-10 

161 

July 

29 

M.  S.  Madden 

1760 

35 

55 

0-48 

88-80 

27 

Aug. 

13 

J.  A.  Page 

1920 

31 

28 

010 

88-30 

2-8 

Sept. 

16 

H.  Bovd  .. 

1919 

33 

38 

0-32 

88-73 

12 

Oct, 

15 

M.  S.  Madden 

1911 

38 

61 

0-.54 

89-27 

33 

Nov. 

6 

M.  S.  Madden 

1912 

35 

58 

0-73 

89-02 

27 

Dec. 

2 

C O.  Allen 

1912 

36 

35 

0-30 

89-34 

112 

■ Ice  0 -4  feet  thick). 

* .Measurements  taken  under  ice  conditions. 
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Daily  Gauge  Height  and  Discharge  of  Rat  River  at  Otterburne,  for  1912. 


(Drainage  area,  650  square  miles.] 


Day. 

January.  [ February. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis-  j Gauge 
charge  Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

93-34 

93-19 

93-03 

92-91 

92-82 

92-74 

92-65 

92-48 

92-18 

91-85 

91-52 

91-17 

90-99 

90-81 

90-57 

90-45 

90-28 

90-15 

90-00 

89-87 

89-75 

89-65 

89-52 

89-38 

89-29 

89-17 

89-10 

89-00 

88-95 

88-90 

Sec.-ft. 

311 

299 

287 

277 

270 

263 

256 

242 

219 

196 

172 

148 

135 

125 

110 

103 

93 

85 

77 

71 

65 

60 

53 

46 

42 

36 

32 

28 

26 

24 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

91-95 

91-87 

91-75 

91-61 

91-65 

91- 86 

92- 85 

93- 33 
93-45 

203 

197 

189 

179 

182 

196 

272 

310 

320 

24 

25 

26 

27 

28 

29 

30 

31 

July. 

August. 

September. 

October. 

November. 

December. 

1 

88-85 

22 

90-94 

132 

90-17 

86 

94-35 

400 

91-24 

2 

88-80 

20 

91-00 

136 

90-50 

106 

94-28 

393 

90-57 

3 

88-79 

20 

91-05 

140 

90-78 

123 

94-55 

418 

90-56 

4 

88-75 

18 

91-08 

142 

90-95 

133 

94  47 

410 

90-48 

5 

88-75 

18 

91-14 

146 

91-15 

147 

4(U 

90-37 

6 

88-75 

18 

91-24 

153 

91-27 

155 

94-32 

397 

90-24 

7 

88-79 

20 

91-33 

159 

91-34 

160 

. 

94-24 

390 

90-12 

8 

88-75 

18 

91-03 

138 

91-50 

171 

93-95 

364 

90-03 

9 

89-05 

30 

90-57 

110 

91  *57 

176 

^•08 

815 

10 

89 -(X) 

28 

90-40 

100 

91-70 

185 

lM-23 

389 

11 

89-09 

32 

90-33 

96 

91-70 

185 

94-09 

376 

12 

89-55 

55 

90-24 

90 

91 '68 

184 

361 

13 

90-05 

80 

90-20 

88 

91-64 

181 

93-75 

346 

14 

90-26 

92 

90-09 

82 

91-68 

184 

93-59 

331 

15 

90-45 

103 

89-97 

76 

91-70 

185 

93-45 

320 

89-85 

16 

90 -.55 

109 

89-85 

70 

91-73 

187 

309 

17 

90-63 

114 

89-78 

66 

91-57 

176 

93-17 

298 

18 

90-68 

117 

89-77 

06 

91  -55 

175 

286 

19 

90-05 

115 

89-76 

65 

91-60 

178 

92  94 

279 

20 

90-58 

111 

89-68 

61 

91-89 

198 

96-06 

566 

92-86 

273 

21 

90-40 

100 

89-64 

.59 

92-14 

216 

92-79 

267 

22 

90-25 

91 

89-67 

61 

92  85 

272 

92-70 

260 

90-00 

23 

90-35 

97 

89-70 

62 

93-40 

316 

92  64 

255 

24 

90-43 

102 

89-73 

64 

93-73 

344 

92-57 

250 

25 

90-52 

107 

89-70 

62 

93-85 

3.55 

92-38 

234 

26 

90-60 

112 

80-70 

62 

93-99 

367 

95  15 

475 

92-22 

222 

27 

90-68 

117 

89-68 

61 

91  15 

382 

91  96 

4.56 

92  119 

212 

28 

90-65 

115 

89-65 

60 

94  40 

404 

94  78 

438 

91-98 

205 

29 

90-70 

122 

89-74 

64 

4 11 

94  59 

421 

91-76 

l.M> 

9.)  13 

30  

90-9.1 

132 

89-84 

69 

46) 

94-25 

391 

91  45 

168 

31 

90-87 

128 

91-01 

78 

94  2.5 

391 

•• 

Not*. — .StiptKiiilier  20  to  ( )utol««r  211  water  alatve  gaug)'  hat  (■omtitii>nii  fn>m  .\oveml>or  30  to  anil  tU  yaar 
Inforiiialion  iiiHullioiant  tu  ouiii|)uto  daily  dim'liargoM. 
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Daily  GaugeIHeight  axd  Discharge  of  Rat  River  at 


[Drainage  area,  650  square  miles.] 


1 

2 

3 

4 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Daj'. 

January. 

February. 

March. 

.-\pril. 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge 

Feet. 

Sec. -ft. 

Feet. 

89-81 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

89-91 

89-80 

89-79 

15 

1,146 

89-72 

89-80 

89-69 

90-01 

97-20 

96-76 

96-39 

96-25 

96-24 

95-76 

95-00 

94-79 

682 

636 

599 

585 

584 

536 

460 

439 

89-77 

6 GEORGE  V,  A.  1916 
Otterburne,  for  1913. 


May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Height . 

charge 

Height 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

94-74 

435 

88-95 

75 

94-37 

401 

90-01 

78 

93-88 

357 

90-09 

82 

93-57 

330 

90-14 

84 

93-33 

310 

90-17 

86 

93-14 

295 

90-16 

86 

92-91 

277 

90-11 

83 

92-77 

266 

90-11 

83 

92-64 

255 

90-13 

84 

92-41 

237 

90-22 

89 

92-10 

213 

90-39 

99 

91-93 

201 

90  - 57 

110 

91-76 

189 

90-83 

126 

91-71 

186 

91-08 

142 

91-44 

167 

91-14 

146 

91-35 

161 

90-74 

120 

91-29 

156 

90-17 

86 

91-18 

149 

89-89 

72 

91-10 

143 

89-68 

61 

90-98 

135 

89-51 

53 

90-87 

128 

89-43 

49 

90-73 

120 

89-32 

43 

90-59 

111 

89-25 

40 

90-45 

103 

89-18 

36 

90-51 

107 

89-24 

39 

90-45 

103 

89-17 

36 

90-42 

101 

89-04 

30 

90-30 

94 

89-15 

35 

90-18 

87 

89-16 

35 

90-05 

80 

89-15 

35 

90-00 

77 

July. 

August. 

September. 

October. 

Nov 

1 

89-14 

34 

88-84 

22 

88-91 

24 

88-88 

23 

89-57 

0 

89-37 

46 

88-77 

19 

88-84 

22 

88-85 

22 

89-53 

3 

89-54 

54 

88-72 

17 

88-84 

22 

88-83 

21 

89-51 

4 

89-94 

74 

88-69 

16 

88-81 

20 

88-83 

21 

89-50 

5 

90-08 

81 

88-67 

15 

88-77 

19 

88-89 

24 

89-48 

6 

90-17 

86 

88-63 

13 

88-74 

18 

88-84 

22 

89-46 

7 

90-12 

83 

88-60 

12 

88-70 

16 

88-84 

22 

89-44 

8 

89-98 

76 

88-57 

11 

88-67 

15 

88-90 

24 

89-43 

9 

89-91 

73 

88-56 

11 

88-64 

14 

88-97 

27 

89-24 

10 

89-73 

64 

88-57 

11 

88-69 

15 

89-04 

30 

89-13 

11 

89-79 

66 

88-57 

11 

88-69 

15 

89-27 

41 

89-01 

12 

89-83 

69 

88-60 

12 

88-69 

15 

89-39 

47 

89-24 

13 

90-11 

83 

88-63 

13 

88-76 

18 

89-44 

49 

89-34 

14  

90-29 

93 

88-66 

14 

88-75 

18 

89-61 

58 

89-32 

90-34 

96 

88-79 

19 

22 

89-77 

66 

89-30 

16  

90-39 

99 

88-87 

23 

26 

89-98 

76 

89-28 

17  

90-97 

134 

88-96 

26 

89-03 

29 

90-02 

i 8 

89-27 

18 

91-03 

138 

89-04 

30 

88-97 

27 

90-00 

77 

89-26 

19 

91-04 

- 139 

89-08 

31 

88-89 

24 

89-93 

74 

89-24 

20 

91-04 

139 

89-10 

32 

88-84 

22 

89-78 

66 

89-23 

21 

90-76 

122 

89-16 

35 

88-86 

22 

89-74 

64 

89-21 

90-19 

87 

89-24 

39 

88-88 

23 

89-54 

54 

89-19 

23 

90-98 

135 

89-22 

38 

88-89 

24 

89-48 

51 

89-18 

24 

90-74 

120 

89-20 

37 

88-79 

20 

89-54 

54 

89-17 

25 

90-55 

109 

89-18 

36 

88-82 

21 

89-49 

52 

89-28 

26 

89 -.34 

44 

89-18 

36 

88-82 

21 

89-46 

50 

89-33 

27 

89-24 

39 

89-17 

36 

88-83 

21 

89-38 

46 

89 -.33 

28 

89-11 

33 

89-16 

35 

88-83 

21 

89-37 

46 

89-34 

29 

89-08 

31 

89-14 

34 

88-84 

22 

>89 -.34 

44 

89-36 

30 

89-00 

28 

89-05 

30 

88-84 

22 

>89-32 

43 

89-37 

31 

88-91 

24 

88-98 

27 

>89-30 

42 

December. 


Notes. — Ice  conditions  from  January  1 to  .^nril  22;  and  from  October  28  to  end  of  year;  information  insufficient  to 
compute  daily  discharges.  Gauge  heights  marked  thus  (*)  interpolated. 
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Daily  Gauge  Height  and  Discharge  of  Rat  River  at  Otterburne,  for  1914. 


[Drainage  Area,  650  square  miles.] 


Day. 

January. 

February. 

March. 

-April. 

May. 

June. 

Gauge 
Height , 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Hright. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec.-ft . 

Feet. 

.Sec.-ft 

Feet. 

Sec.-ft . 

Feet. 

Sec.-ft . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

91-96 

92-09 

919 

90-48 

105 

0 

92-24 

91-73 

187 

90-64 

114 

2 

89-82 

1 

93-04 

91-37 

162 

90-47 

100 

i 

93-04 

91-22 

151 

90-40 

104 

92-69 

91-09 

142 

90-28. 

93 

92-54 

91-02 

137 

90-16 

86 

88-98 

1 

92-52 

91-02 

137 

90-05 

80 

R 

92-42 

91 -o: 

137 

89-96 

75 

q 

92-42 

91-10 

143 

89-85 

70 

10 

92-41 

91-18 

149 

89-85 

70 

75 

1 1 

92-39 

91-29 

156 

89-95 

10 

92-37 

91-37 

162 

90-30 

94 

la 

92-33 

91-38 

163 

90-65 

115 

14  ... 

92-24 

91-31 

158 

90-77 

1^7 

91-11 

92-11 

91-08 

142 

90-88 

129 

92-23 

90-78 

123 

90-97 

134 

17 

92-40 

90-53 

108 

138 

92-57 

90-47 

104 

91-09 

142 

iq 

92-47 

90-21 

89 

91-08 

142 

20  

90-93 

32 

92-97 

90-17 

86 

90-99 

135 

21  

93 '57 

90-08 

81 

90-80 

124 

90 

90-99 

93-56 

90-09 

82 

90-45 

103 

23 

92-97 

282 

90-11 

83 

90-16 

85 

24 

91-11 

92-92 

278 

90-16 

86 

89-78 

55 

25  

92-82 

270 

90-21 

89 

89-56 

55 

26 

92-76 

265 

90-19 

87 

89-25 

40 

27 

92-69 

259 

90-10 

82 

89-30 

42 

28  

92-59 

251 

90-07 

81 

89-20 

37 

29  

91-12 

92-41 

237 

90-55 

109 

89-18 

36 

30 

1 92-26 

225 

90-48 

105 

89-15 

35 

31 

90-48 

105 

July. 

August. 

September. 

October. 

November. 

December. 

1 

89-15 

88-65 

14 

gg-91 

24 

88-78 

19 

89-08 

31 

*> 

89-19 

37 

88-58 

11 

88-83 

21 

88-76 

18 

89-08 

31 

89-34 

11 

3 ... 

89-34 

44 

88-50 

9 

88-78 

19 

88-75 

18 

89-06 

30 

4 

89-38 

4C 

88-45 

g 

88-76 

18 

88-73 

17 

89 -(W 

30 

•89-30 

42 

88-43 

88-66 

14 

88-68 

15 

89-03 

29 

6 

89-25 

40 

88-39 

6 

88-62 

13 

88-66 

14 

89-02 

29 

7 

89-15 

88-35 

5 

88-62 

13 

14 

89-03 

29 

8 

89-09 

32 

88-18 

0 

88-62 

13 

88-64 

13 

89-04 

30 

0 

88-97 

27 

88-20 

9 

88-63 

13 

88-61 

14 

89-09 

32 

10  

88-89 

24 

88-22 

9 

88-66 

14 

88-69 

16 

89  05 

30 

11 

88-85 

09 

88-22 

9 

88-68 

15 

88-75 

IS 

89-03 

29 

12 

88-87 

23 

88-22 

O 

88-65 

14 

88-92 

25 

89-00 

28 

1.3 

8K'87 

23 

88-30 

4 

88-64 

13 

88-98 

27 

14 

88' 05 

26 

88-31 

4 

88-64 

14 

34 

15  

89-20 

37 

88-31 

4 

HK-70 

16 

89-27 

41 

89-04 

lA 

89-60 

57 

88-31 

4 

88-78 

19 

89-50 

57 

17 

89'88 

71 

SS-28 

4 

88-73 

17 

89-59 

57 

IK  . . . 

lHi-21 

80 

KH-43 

H8-77 

19 

hO  52 

53 

10 

90-29 

03 

88-43 

88-76 

18 

Ml  43 

49 

20 

(Ml  ■'>5 

01 

88-43 

88-70 

18 

89-39 

47 

21 

00- 11 

S3 

88-44 

88-78 

19 

Ml  29 

42 

89-96 

75 

88-45 

S 

88-82 

21 

Ml  26 

40 

89-03 

23  

69 -75 

ttt 

88-45 

8 

88-8-f 

99 

89  23 

39 

24  

89  47 

51 

88-44 

i 

88 -.80 

•20 

89  21 

38 

25 

89-24 

39 

88-54 

10 

88-78 

19 

89-16 

35 

26  

89- 15 

35 

88-54 

10 

88-78 

10 

89- 14 

34 

27  , 

89 -tm 

30 

88 -.54 

10 

88-93 

25 

89  11 

33 

2H 

89-03 

29 

88-58 

II 

88  92 

25 

89  12 

33 

29 

88-81 

20 

88-63 

13 

Kh'KS 

23 

89  13 

33 

89  24 

30  

88-73 

17 

88-67 

15 

88  85 

99 

89  11 

33 

31 

88-69 

16 

88-87 

23 

89-09 

32 

Noik  Ice  cimilitiimH  from  Jiinuiiry  1 lo  April  25;  uml  from  Xoveiiil«'r  12  lo  eml  of  ,\i>«»r,  itiformaliitn  inautlirient  to 
coiiiputu  daily  diacharveN. 
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Monthly  Discharge  of  Rat  River  at  Otterburne,  for  the  years  1912-14. 

[Drainage  Area,  650  square  miles.] 


Month. 

Discharge  i.v 

Secon'd-Feet. 

Rgx-Off. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

1912. 

2301 

0-354 

0-408 

14. 100 

June 

311 

24 

138 

0-212 

0-236 

8,200 

July 

132 

18 

76 

0-117 

0-135 

4,675 

August 

159 

59 

91 

0-140 

0-161 

5,600 

September 

460 

86 

227 

0-349 

0-389 

13,500 

4801 

0-738 

0-851 

*>Q  nOO 

November 

418 

168 

313 

0-482 

0-538 

18; 600 

December 

301 

0-046 

0-053 

1,840 

The  period 

460 

18 

198 

0-305 

2-771 

96,015 

1913. 

151 

0-023 

0-027 

QOO 

101 

0-015 

0-016 

555 

101 

0-015 

0-018 

615 

6001 

0-923 

1-030 

35,700 

May 

435 

77 

193 

0-297 

0-342 

11,900 

June 

146 

30 

74 

0-114 

0-127 

4,400 

July • 

139 

24 

81 

0-125 

0-144 

4,980 

August 

39 

11 

24 

0-037 

0-043 

1,480 

September 

29 

14 

21 

0-032 

0-036 

1,250 

October 

78 

21 

46 

0-071 

0-082 

2,825 

301 

0-046 

0-051 

1,790 

December 

201 

0-031 

0-036 

1,230 

The  year 

435 

11 

94 

0-144 

1-952 

67,647 

1914. 

1 

11 

0-002 

0-002 

61 

February 

11 

0-002 

0-002 

56 

1 

21 

0-003 

0-004 

123 

751 

0-115 

0-128 

4,475 

May 

212 

81 

124 

0-191 

0-220 

7;  625 

June 

142 

35 

92 

0-142 

0-158 

5,475 

July 

93 

16 

44 

0-068 

0-078 

2,700 

August 

23 

2 

8 

. 0-012 

0-014 

492 

September 

25 

13 

18 

0-028 

0-031 

1,070 

October 

57 

13 

31 

0-048 

0-055 

1,910 

251 

0-038 

0-042 

1,490 

December 

51 

0-008 

0-009 

307 

The  year 

212 

1 

36 

0-055 

0-743 

25,784 

Note. — Maiked  thus  (’)  estimated.  Ice  conditions  from  November  30  to  end  of  year  1912. 
Ice  conditions,  January  1 to  April  22,  and  from  October  28  to  end  of  year  1913. 
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ASSINIBOINE  RIVER  AND  TRIBUTARIES. 


Assinihoine  River. — The  Assiniboine  river  is  one  of  the  chief  tributaries  of 
the  Red  river,  joining  the  latter  within  the  city  limits  of  Winnipeg.  Its  source 
is  in  the  province  of  Saskatchewan  on  the  southeastern  slope  of  the  Nut  moun- 
tains. It  flows  in  a southeasterly  direction  and  crosses  the  Manitoba  boundary' 
in  tp.  26,  R.  28  W.P.M.;  from  that  point  its  course  is  nearly  due  south  until 
it  reaches  tp.  10,  R.  25  W.P.M.,  where  it  turns  and  flows  south  and  east  to 
its  junction  with  the  Red  river. 

The  principal  tributaries  of  the  Assiniboine  are  the  Shell,  Qu’Appelle, 
Little  Saskatchewan,  and  Souris  rivers.  The  total  drainage  area  is  59,550  square 
miles,  of  which  8,800  square  miles  are  in  the  state  of  North  Dakota,  37,700 
square  miles  in  the  province  of  Saskatchewan,  and  13,050  square  miles  in  the 
province  of  Manitoba. 

The  area  drained  varies  between  the  open  prairie  to  be  found  in  the  south- 
west part  of  the  province,  and  the  well-timbered  country  lying  on  the  slopes  of 
the  Duck  and  Riding  mountains.  In  the  prairie  country  the  banks  are  sharp 
cut,  rising  abruptly  from  the  water’s  edge  for  a height  varying  between  3 or  4 
feet  to  25  feet.  In  the  wooded  section,  or  the  upper  part  of  the  drainage  area, 
the  valley  is  well  defined  and  narrow,  the  rise  from  the  river  in  some  places 
reaching  an  elevation  of  250  feet  above  the  water  level. 

In  the  lower  part  of  the  river  basin  the  land  is  nearl}^  all  under  cultivation, 
the  soil  is  rich,  but  in  the  valley  bottom  it  is  subject  to  overflow.  It  flows 
through  the  most  densely  populated  part  of  the  province,  the  three  largest 
cities.  Portage  la  Prairie,  Brandon,  and  Winnipeg,  being  built  upon  its  banks. 

This  river  is  important  as  a source  of  water  supply,  and  as  a means  of 
drainage  and  sewage  disposal  in  a district  where  the  natural  water  supply  is 
somewhat  limited.  In  order  that  a study  may  properly  be  made  of  its  regimen 
and  data  for  various  purposes  be  gathered,  several  gauging  stations  have  been 
established.  All  have  not  been  in  continuous  operation,  but  discharge  records 
have  been  obtained  at  the  following  places  on  the  river: — 1,  Millwood;  2, 
Brandon;  3,  Headingly;  4,  St.  James. 

Tributaries. — The  tributaries  of  the  Assiniboine  river  in  order  from  source 
to  mouth  are: — 1,  Shell  river;  2,  Qu’Appelle  river;  3,  Birdtail  creek;  4,  Little 
Saskatchewan  river;  5,  Souris  river;  6,  Cypress  river. 

On  all  of  these,  with  the  exception  of  the  Qu’Appelle  river,  records  of 
discharge  are  available. 


Assiniboine  River  at  Millwood. 


History. — The  station  on  the  Assiniboine  at  Millwood  was  established  by 
W.  Cl.  Worden  on  October  11,  1912,  and  has  been  in  operation  since  that  time. 

Location  of  Section. — The  meter  .section  is  located  on  the  downstream  side 
of  the  traffic  bridge',  400  feet  below  the  dam,  one-(iuarter  of  a mile  south  from 
the  town,  and  one-eighth  of  a mile  below  the  Canadian  Pacific  Uaifway  lu'idge. 
The  initiaf  ])oint  is  an  arrow  cut  and  painted  on  the  top  of  tfie  wooelen  hand-rail 
of  the  l>ridge  at'  the  northeast  corner  on  the  downstream  siile.  It  is  inarkeil 
“0  + 00  l.P.’’ 

Records  available. — f)aily  gaiigi'  he'ight  records  are  availalifi'  for  the  station 
from  October  1 1,  1912,  to  the  cikI  of  1914,  excejjt  for  tin*  iieriod  I'Vbruary  9 to 
March  28,  1914.  Estimates  of  daily  discharge'  are'  available'  fre>m  January  27, 
1913,  t.e)  the^  e'liel  e>f  1911,  e'Xe'e-pt  fe>r  the'  abeeve'  pe'rieeef. 

Drainaye  Area.- — 'I'lie'  jire'a  tributary  te>  the'  .\ssinilu>im'  rive'r  above  the 
statieen  is  7,590  seiuare  mile's. 
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Gauge.  —A  6-foot  vertical  staff  enamelled  gauge  is  fastened  to  a plank  which 
is  spiked  to  the  middle  crib  of  the  bridge  on  the  downstream  side.  It  is  referred 
to  three  bench-marks  set  at  arbitrary"  datum,  one  of  which  is  the  head  of  a nail 
driven  in  the  telephone  post  at  the  northwest  corner  of  the  bridge. 

Channel. — For  400  feet  above  the  section,  and  200  feet  below,  the  channel 
is  straight.  The  river  occupies  one  channel  at  all  stages,  which  is  divided  just 
above  the  section  by  a central  pier  of  the  bridge.  The  bed  of  the  stream  is 
clay,  sand,  and  gravel,  and  not  subject  to  shifting.  The  banks  are  low  and 
liable  to  overflow  at  high  stages. 

Discharge  Measurements. — The  discharge  measurements  are  taken  from  the 
downstream  side  of  the  bridge,  and  cover  a range  in  stage  under  open-water 
conditions  of  8-3  feet. 

Accuracy. — Under  open-water  conditions  the  discharge  curve  is  well  defined 
I)etween  the  limits  98-91  and  107-4,  beyond  which  it  is  not  well  defined.  The 
discharge  curve  for  ice  conditions  is  fairly  well  defined  between  gauge  heights 
97  - 5 and  99-5. 


Discharge  Measurements  of  Assiniboine  River  at  Millwood,  1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet . 

Sq.  ft. 

Ft.  per  sec 

Feet. 

Sec. -ft. 

Oct . 

11 

W.  G.  Worden 

1497 

145 

881 

1-85 

102-29 

1,628 

1913. 

Jan. 

27 

G.  J.  Lamb 

1374 

145 

254 

0-68 

100-49 

174‘ 

.\pril 

19 

E.  Bank.son  

1469 

157-5 

1,484 

3-08 

106-45 

4,571 

.May 

9 

E.  Bankson  

1469 

192 

1,705 

3-08 

107-42 

5,253 

July 

3 

A.  Pirie  

1496 

145 

740 

1-82 

101-65 

1,346 

-•^ug. 

6 

\S . J.  Ireland  

1469 

169 

1,470 

2-58 

105-65 

3,789 

.Sept . 

13 

W.  J.  Ireland 

1469 

144 

700 

1 72 

101-30 

l,2ol 

Oct. 

19 

C.  O.  Allen  

1435 

144-5 

537 

1-18 

100-30 

630 

Nov 

20 

C.  O.  Allen 

1375 

145 

440 

0-94 

99-95 

414' 

1914 

Jan. 

1.5 

E.  J Budge 

1462 

163 

178 

0-69 

100-23 

12 ’.5 

.Mar. 

17 

CJ.  ().  .Allen 

1496 

90 

192 

0-76 

100  47 

147> 

■April 

28 

.M.  .Madden 

1462 

159 

1.278 

2 -.59 

104-95 

3.. 321 

.May 

13 

C.  ( ).  .Allen  . . 

1497 

1.50 

1,367 

3-05 

105-61 

4,171 

June 

to 

CV  ( ).  Allen 

176t) 

142 

792 

1-92 

101  92 

1,5!7 

July 

15 

C.  f t.  Allen 

1761 

142 

545 

0-72 

99-62 

3<t  1 

Aug. 

10 

M S Madden 

1769 

1.56 

317 

0 46 

99-01 

145 

*4 

31 

.A.  I'lrie  . . 

1949 

141 

344 

0-39 

9S  • «ks 

l.i3 

•Sept. 

25 

.M . .'■!  .Mailden. 

1911 

15() 

345 

0-34 

98  91 

116 

Oct 

25 

.\i.  .s,  .Nlatlden 

1912 

1,58 

349 

0-45 

99-09 

1V8 

Nov. 

19 

.M.  .S.  .Ma  Iden 

1912 

149 

369 

0-37 

99  42 

I. >4 

Dec. 

0 

T.  J .Moore 

1929 

1.56 

313 

0-34 

9<t.32 

loi.t 

It 

30 

C.O.. Allen 

1912 

132 

163 

o:V) 

99  58 

A 

' .MciiHiirciiK-nl  tak<*n  unilcr  ii-e  conilitionn. 
® li-c,  mi-nn  tliicknc.Hn  l .'il  foot. 

3 ••  ••  i.;i  •• 

t “ " ((•.Vi  " 

4 ..  ..  |.^  .1 
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DEPARTME'ST  OF  THE  IXTERIOR 


6 GEORGE  V,  A.  1916 


Daily  Gauge  Height  and  Discharge  of  Assiniboine  River  at  Millwood,  for 

1913. 


[Drainage  area,  7,593  square  miles.] 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge 

Height. 

charge. 

Height. 

charge . 

Height. 

charge 

Height . 

charge 

Height. 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.  ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

100-41 

64 

‘100-70 

64 

‘101-05 

151 

108-30 

6,080 

104-80 

3,270 

100-40 

64 

100-80 

70 

‘101-10 

161 

108-25 

6,035 

104-70 

3,200 

‘100-38 

64 

‘100-80 

73 

‘101-20 

172 

107-80 

5,630 

104-50 

3,060 

‘100-33 

61 

‘100-80 

76 

‘101-30 

183 

108-20 

5,990 

104-40 

2,990 

‘100-32 

58 

‘100-80 

83 

‘101-40 

207 

107-70 

5,545 

104-40 

2,990 

‘100-29 

58 

‘100-80 

83 

‘101-50 

405 

107-50 

5,375 

104-20 

2,885 

‘100-26 

56 

‘100-80 

83 

‘101-70 

490 

107-20 

5,120 

104-00 

2,725 

‘100-25 

53 

‘100-80 

S3 

‘101-90 

670 

106-80 

4,785 

103-70 

2,530 

100-20 

.51 

100-80 

90 

‘102-10 

1,020 

107-40 

5,290 

103-40 

2,340 

‘100-23 

48 

‘100-82 

90 

‘102-70 

1,510 

107-20 

5,120 

103-20 

2,220 

100-26 

51 

‘100-84 

94 

‘103-80 

2,280 

107-10 

5,0.35 

103-00 

2,100 

‘100-29 

51 

‘100-85 

94 

‘105-40 

3,550 

107-00 

4,950 

102-70 

1,925 

‘100-32 

53 

‘100-87 

94 

107-50 

5,275 

106-80 

4,785 

102-70 

1,925 

‘100 -35 

53 

‘100-89 

97 

106-83 

4,809 

106-60 

4,620 

102-50 

1,800 

‘100-38 

56 

100-90 

97 

106-50 

4,545 

106-50 

4,545 

102-20 

1,620 

100-40 

68 

‘100-87 

97 

106-50 

4,545 

106-40 

4,465 

102-10 

1,565 

‘100-39 

58 

‘100-87 

101 

106-58 

4,609 

106-20 

4,305 

102-00 

1,510 

‘100-37 

58 

‘100-85 

101 

106-42 

4,481 

106-00 

4,145 

101-90 

1,4.55 

‘100-35 

53 

‘100-84 

101 

106-50 

4,545 

105-90 

4,070 

101-70 

1,.345 

‘100-34 

51 

‘100-83 

101 

106-83 

4,809 

105-80 

3,995 

101-60 

1,290 

‘100-33 

51 

‘100-82 

105 

107-83 

5,657 

105-70 

3,920 

101-50 

1,235 

‘100-32 

51 

‘100-81 

109 

‘112-10 

9,800 

105-60 

3,845 

101-40 

1,180 

100-30 

48 

100-80 

113 

‘114-10 

11,800 

105-50 

3,770 

101-30 

1,125 

‘100-35 

48 

‘100-81 

113 

‘115-00 

12,700 

105-40 

3,695 

101-30 

1,12.5 

‘100-40 

48 

‘100-84 

118 

‘114-40 

12,100 

105-40 

3,695 

101-20 

1,070 

‘100-50 

55 

‘100-87 

118 

‘113-20 

10,900 

105-30 

3,620 

101-10 

1,020 

100-48 

70 

‘100-55 

56 

‘100-90 

122 

‘112-30 

10,000 

105-20 

3,5,50 

101-00 

970 

‘100-47 

70 

‘100-60 

58 

‘100-94 

127 

‘111-60 

9,300 

105-20 

3,550 

101-00 

970 

‘100-45 

67 

‘100-97 

127 

‘109-50 

7,205 

105-10 

3,480 

101-10 

1,020 

100-43 

67 

101-00 

131 

‘108-60 

6,350 

105-00 

3,410 

101-30 

1,125 

100-42 

64 

‘100-03 

141 

104-90 

3,340 

July. 

August. 

September. 

October. 

November 

December 

1 

101-40 

1,180 

105-60 

3,845 

102-17 

1,607 

100 -.34 

643 

100-29 

620 

‘100-06 

429 

2 

101-50 

1,235 

105-65 

3,883 

102-07 

1,552 

100-31 

630 

‘100-26 

607 

‘100-04 

421 

3 

101-68 

1,334 

105-70 

3,920 

102-00 

1,510 

100-29 

620 

‘100-23 

594 

‘100-02 

413 

4 

102-40 

1,740 

105-70 

3,920 

101-96 

1,488 

100-26 

607 

‘100-20 

580 

‘100-00 

365 

5 

103-00 

2,100 

105-73 

3,943 

101-93 

1,472 

100-23 

594 

‘100-17 

567 

‘ 99-98 

357 

6 

103-80 

2,595 

105-70 

3,920 

101-87 

1,439 

100-20 

580 

‘100-14 

553 

‘ 99-96 

349 

7 

104-30 

2,920 

105-60 

3,845 

101-79 

1,395 

100-19 

576 

‘100-11 

540 

‘ 99-94 

304 

8 

104-55 

3,095 

105-50 

3,770 

101-73 

1,362 

100-18 

571 

‘100-08 

526 

‘ 99-92 

297 

9 

104-68 

3,186 

105-20 

3,550 

101-66 

1,323 

100-18 

571 

100-06 

517 

99-92 

297 

10 

104-80 

3,270 

104-70 

3,200 

101-55 

2,263 

100-23 

594 

‘100-06 

517 

‘ 99-92 

297 

11 

105-00 

3,410 

104-00 

2,725 

101-46 

1,213 

100-26 

607 

‘100-05 

468 

‘ 99-91 

258 

12 

105-57 

3,823 

103-40 

2,340 

101-36 

1,1.58 

100-29 

620 

‘100-05 

468 

‘ 99-91 

258 

13 

105-65 

3,883 

103-05 

2,130 

101-26 

1,103 

100-29 

620 

‘100-04 

463 

‘ 99-91 

258 

14 

105-80 

3,995 

102-70 

1,925 

101-18 

1,060 

100-29 

620 

‘100-0.3 

459 

‘ 99-90 

220 

15 

105-83 

4,017 

102-40 

1,740 

101-10 

1,020 

100-30 

625 

,100-02 

454 

99-90 

151 

16 

105-88 

4,055 

102-40 

1,740 

101-01 

975 

100-30 

625 

‘100-01 

450 

‘ 99-90 

151 

17 

105-92 

4,085 

102-48 

1,784 

100-91 

925 

100-23 

634 

100-00 

445 

‘ 99-90 

151 

18 

105-90 

4,070 

102-55 

1,830 

100-85 

895 

100-32 

634 

‘100-02 

4.54 

‘ 99-90 

141 

19 

105-85 

4,032 

102-62 

1,872 

100-80 

870 

100-30 

625 

‘100-04 

463 

‘ 99-90 

141 

20 

105-88 

4,055 

102-69 

1,914 

100-73 

835 

100-28 

616 

‘100  09 

486 

‘ 99-90 

131 

21 

105-90 

4,070 

102-77 

1,962 

100-68 

810 

100-29 

620 

100-11 

495 

‘ 99-90 

131 

22 

105-95 

4,108 

102-84 

2,004 

100-61 

775 

100- 14 

553 

‘100-14 

508 

99-90 

122 

23 

105-93 

4,093 

102-91 

2,046 

100-56 

7.50 

100-70 

820 

‘100-17 

522 

‘ 99-90 

122 

24 

105-85 

4,032 

102-99 

2,094 

100-54 

740 

100-12 

.544 

10019 

531 

‘ 99-90 

113 

25 

105-80 

3,995 

102-92 

2,052 

100-50 

720 

100-25 

603 

‘10017 

522 

‘ 99-90 

113 

26 

105-75 

3,9.58 

102-79 

1,979 

100-49 

715 

100-29 

620 

‘100-15 

513 

‘ 99-90 

105 

27 

105-70 

3,920 

102-77 

1,967 

100-46 

700 

100-20 

580 

‘100-13 

504 

‘ 99-99 

105 

28 

105-60 

3,845 

102-67 

1,902 

100-42 

680 

99-96 

482 

‘100-11 

472 

‘ 99-99 

105 

29 

105-60 

3,845 

102-51 

1,806 

100-40 

670 

99-77 

393 

‘100-09 

441 

‘ 99-90 

90 

30 

105-60 

3,845 

102-39 

1,734 

100-37 

657 

100-18 

571 

‘100-07 

443 

99-92 

90 

31 

105-60 

3,845 

102-26 

1,656 

100-0.5 

513 

‘ 99-94 

90 

Note. — All  marked  thus  (*)  interpolated.  From  January  27  to  April  12,  and  from  November  1 to  December  31  under 
ice  cover.  From  April  6 to  12,  and  from  November  1 to  December  14.  open-water  rating  table  used. 
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SESSIONAL  PAPER  No.  25f 


Daily  Gauge  Height  and  Discharge  of  Assiniboine  River  at  ^lillwood,  for 

1914. 


Day. 


1 

2 

3 

4 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


[Drainage  area,  7,590  square  miles.] 


January. 

Februar>-. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height . 

charge . 

Height. 

charge. 

Height. 

charge 

Height . 

charge 

Height. 

charge 

Height. 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft 

1 QQ.Qfi 

94 

’100-35 

118 

101-02 

133 

105-12 

3,494 

103-14 

2 184 

1 <t<|.q<i 

96 

’100-36 

118 

100-94 

125 

105-10 

3,480 

103-02 

2 112 

’100  03 

92 

’100-37 

111 

100-62 

99 

105-08 

3,466 

102-84 

2|004 

’inn-nii 

94 

’100-38 

111 

100-74 

108 

105-02 

3,424 

102-54 

l’824 

100-0Q 

89 

’100-39 

112 

100-S4 

117 

105-09 

3,473 

102-41 

L746 

’100-13 

92 

’100-40 

105 

100-67 

103 

105-22 

3,564 

102-29 

1,674 

’im.i6 

94 

’100-41 

106 

100-50 

90 

104-99 

3,403 

102-28 

L668 

’100-20 

97 

100-42 

103 

100-50 

90 

105-02 

3,424 

102-12 

li577 

’100-25 

101 

100-71 

106 

105-04 

3,438 

102-07 

L552 

’100-30 

105 

100-87 

119 

105-82 

4,010 

101-91 

l|461 

H00.S4 

108 

100-99 

131 

105-33 

3,643 

101-82 

1,411 

100*38 

111 

101-32 

163 

105-42 

3,710 

101-74 

L367 

’IOO-.32 

107 

101-22 

153 

105-60 

3,845 

101-60 

1,290 

’100-27 

103 

101-42 

174 

106-22 

4,321 

101-51 

1,241 

100*^^3 

in? 

102-85 

1,740 

106-07 

4,201 

101-42 

1 191 

’100-2.3 

107 

103-51 

2,100 

106-27 

4,361 

101-20 

1,070 

’100-22 

107 

100-47 

88 

103-62 

3,060 

106-45 

4,505 

101-12 

L03O 

’100.21 

106 

104-72 

3,200 

105-87 

4,048 

100-93 

'935 

inn* 20 

105 

104-52 

3,074 

105-70 

3,920 

100-87 

905 

’100.20 

105 

104-53 

3,081 

106-63 

4,644 

100-74 

840 

’100-20 

97 

105-02 

3,424 

106-50 

4,545 

100-62 

7S0 

’100-21 

98 

104-83 

3,291 

106-18 

4,289 

100-54 

740 

’100-21 

98 

104*74 

3,228 

105-82 

4,010 

100-47 

’100-22 

99 

105-54 

3;S00 

105-53 

3!  793 

100-43 

685 

’100-22 

99 

104-99 

3,403 

105-12 

3,494 

100-38 

661 

’100-22 

99 

105-01 

3,417 

104-91 

3,347 

100-30 

625 

100-2.1 

99 

104-92 

3,354 

104-53 

3,081 

100-23 

594 

’100-25 

101 

104-93 

3,361 

104-19 

2.849 

100-18 

571 

’100-27 

103 

100-62 

99 

105-02 

3,424 

103-92 

2,673 

100-17 

567 

>100-20 

104 

’100-75 

109 

105-04 

3,438 

103-64 

2,491 

100-12 

544 

’100-32 

107 

’100-90 

122 

103-42 

2,352 

July. 

.August. 

September. 

October. 

November. 

December. 

1 

100-09 

531 

99-18 

184 

98-96 

120 

98-94 

115 

99-08 

154 

99-24 

117 

9 

100-08 

526 

99-15 

175 

98-95 

118 

98-94 

115 

99-08 

154 

99-23 

116 

3 

100-11 

.540 

99-13 

169 

98-92 

110 

98-93 

113 

99-05 

145 

99-28 

107 

4 

100-06 

517 

99-12 

166 

98-91 

108 

98-93 

113 

99-07 

151 

99-30 

109 

5 

100-02 

499 

99-09 

157 

98-90 

105 

98-93 

113 

99-05 

145 

99-32 

107 

6 

100-00 

490 

99-06 

148 

98-90 

105 

98-95 

118 

99-07 

151 

99-32 

115 

7 

99-97 

487 

99-03 

139 

98-91 

108 

98-99 

128 

99-09 

157 

99-31 

110 

8 

99-88 

437 

99-01 

133 

98-93 

113 

99-00 

130 

99-09 

157 

99-31 

110 

9 

99-82 

413 

98-99 

128 

98-96 

120 

99-03 

139 

99-09 

157 

99-26 

102 

10 

99-76 

389 

99-01 

133 

99-00 

130 

99-06 

148 

99-08 

154 

• 99-30 

97 

11 

99-72 

373 

98-99 

128 

99-01 

133 

99-07 

151 

99-00 

130 

99-30 

97 

12 

99-72 

373 

98-97 

123 

99-02 

1.36 

99  08 

154 

98-SO 

SO 

99  30 

97 

13 

99-72 

373 

98-96 

120 

99-02 

136 

99-09 

157 

98-90 

105 

99-27 

14 

99-71 

369 

98-94 

115 

99-01 

133 

99  10 

160 

99-00 

130 

99  28 

85 

15 

99-70 

365 

98-93 

113 

98-99 

128 

99-10 

160 

99  01 

114 

99-31 

80 

16 

99- 60 

325 

98-03 

113 

98-99 

128 

99-10 

160 

99-07 

119 

99-40 

80 

17 

99-60 

325 

98-93 

113 

98-97 

123 

99  10 

160 

99-20 

131 

99  34 

82 

18. 

99-61 

329 

98-92 

110 

98-97 

123 

99-10 

160 

99-30 

131 

99  31 

80 

19 

99-62 

333 

98-92 

110 

98  97 

123 

99-10 

160 

99  41 

134 

99  25 

76 

20 

99-03 

337 

98-90 

105 

98-98 

125 

99-10 

160 

99  44 

131 

99  24 

66 

21 

99  64 

341 

98-89 

103 

98-98 

125 

99-09 

157 

99-40 

131 

99  21 

71 

22  . 

99 -(M 

341 

98-88 

100 

98-lHl 

120 

99-09 

157 

99  33 

125 

99-35 

58 

23 

99-57 

315 

98-88 

100 

98  94 

115 

99  (18 

1.54 

99  31 

123 

99  30 

46 

24 

99-45 

273 

9.8-89 

103 

98-91 

113 

99  (18 

154 

99  30 

122 

99  28 

36 

25 

99  42 

262 

98-90 

105 

98  91 

108 

9908 

154 

99  27 

119 

99  50 

28 

20 

99  41 

2.59 

98-91 

108 

98-91 

108 

99-07 

151 

99  23 

M6 

99-TO 

2| 

27 

99  .37 

245 

98-92 

110 

98 -IH) 

105 

99  (W 

148 

99  23 

116 

99-40 

3l 

28  . 

99-33 

231 

98-91 

113 

98  90 

105 

99  (HI 

148 

99  24 

117 

99-50 

Si 

29 

99-29 

217 

98-96 

r.M 

98  93 

105 

99  (X) 

ISO 

99-25 

IIS 

99  52 

1A1 

30 

99-26 

208 

98-97 

123 

98  91 

108 

99-06 

148 

99  25 

118 

99  50 

*6 

31 

19-22 

196 

98  98 

125 

tm  08 

1.54 

99  60 

U 

Ni»tk  let*  ronililionjt  froMi  jHnuiir>'  I t(»  April  18.  0|ien’witl«*r  mling  taltle  uteil  from  .April  13  la  18,  .All  titarkotl  ihu* 
(’j  inlerpiiltili’tl  Kritiii  Nuveiiil>i*r  15  l<*  Deeeinlier  31,  iiielu«ivo,  uniler  icc  cover. 
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DEPARTMEXT  OF  THE  IXTERIOR 


6 GEORGE  V,  A.  1916 

Monthly  Discharge  of  Assiniboine  River  at  Millwood,  for  the  j'ears  1913-14. 


[Drainage  area,  7, .590  square  miles.] 


Month. 

DlSOH.tRGE  IN 

Second-Feet. 

Run-Off. 

Maximum. 

Minimum, 

Mean. 

Per  square 
mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total  in 
act  e-feet. 

1913. 

170 

0-009 

0-010 

4,300 

February 

04 

48 

00 

0-007 

0-007 

3,050 

March 

141 

64 

100 

0-013 

0-015 

6,1.50 

April 

M2, 700 

M51 

14,810 

0-634 

0-707 

286,200 

M ay 

6,080 

3,340 

4,. 508 

0-.594 

0 - 68.5 

277,200 

June  

3,270 

970 

1 , 852 

0-244 

0-272 

110.200 

July 

4,108 

1,180 

3,408 

0-449 

0-518 

209,500 

August 

3,943 

1 , 656 

2,548 

0-336 

0-387 

1.56,700 

September 

1,607 

657 

1,0.56 

0-139 

0-1.55 

62,800 

October 

820 

393 

oOT 

0-079 

0-091 

36,700 

November 

1620 

1433 

1.506 

0-067 

0-075 

30, 100 

December 

1429 

190 

1212 

0-028 

0-032 

13,000 

The  year .' 

12,700 

48 

1,640 

0-216 

2-954 

1,195,900 

1914. 

January 

Mil 

189 

MOl 

0-013 

0-015 

6,200 

>96 

0-013 

0-014 

5,350 

19: 

0-012 

0-014 

5,600 

April 

3,800 

199 

M.740 

0-229 

0-256 

103,. 500 

Mav 

4,619 

2,352 

3.6.55 

0-481 

O-.554 

224,700 

J une 

2,184 

544 

1,185 

0-1-56 

0-174 

70,500 

540 

196 

362 

0-048 

0-055 

22,. 300 

August 

184 

103 

126 

0-017 

0-020 

7, 750 

September , 

H6 

105 

118 

0-016 

0-018 

7,000 

October 

160 

113 

144 

0-019 

0-022 

8,8.50 

November 

157 

80 

131 

0-017 

0-019 

7,;03 

December 

117 

20 

74 

0-010 

0-012 

4,000 

The  year 

4,649 

20 

660 

0-086 

1-173 

474,150 

Note. — *Est  imated . 


Assiniboine  River  at  Brandon. 

History. — The  station  on  the  Assiniboine  at  Brandon  was  established  on 
July  4,  1912,  by  G.  H.  Burnham,  and  has  been  operated  since  that  date. 

Locatio7i  of  Section. — The  meter  section  is  located  on  the  downstream  side 
of  First  Street  traffic  bridge,  locally  known  as  the  Iron  bridge,  in  the  city  of 
Brandon,  IVIan.  The  initial  point  is  marked  on  the  iron  railing  on  the  down- 
stream side  of  the  bridge  at  the  south  end. 

Records  available. — Nearly  continuous  records  of  daily  gauge  heights  are 
available  from  July  4,  1912,  to  the  end  of  1914.  Estimates  of  daily  discharge 
have  been  made  for  the  same  period. 

Drainage  Area. — The  drainage  area  of  the  Assiniboine  river  above  Brandon 
is  34,000  square  miles. 

Gauge. — A 9-foot  vertical  staff  gauge  is  nailed  to  the  ice-breaker,  50  feet 
upstream  from  and  opposite  station  l-fOO  on  the  metering  section. 

Channel. — For  300  feet  upstream  and  150  feet  downstream  the  channel  is 
straight.  It  is  dividi'd  at  the  section  into  three  parts  by  the  bridge  piers.  The 
bottom  is  of  mud  and  liable  to  shift,  especially  at  high  stages.  The  banks  are 
high,  but  are  liable  to  overflow  at  high  stages. 

Discharge  Measuretnents. — The  meterings  are  made  from  the  downstream 
side  of  the  bridge.  They  cover  a range  in  stage  under  oiien-Avater  conditions 
of  12-5  feet. 

Accuracy. — Between  gauge  heights  97-5  and  104-1  the  discharge  curve  is 
well  defined;  between  104-1  and  110-0  it  is  fairly  well  defined;  above  and 
below  these  limits  it  is  not  well  defined  for  o]ien-water  conditions.  Between 
gauge  heights  9G-5  and  98-0  the  discharge  curve  for  winter  conditions  is  fairly 
well  defined. 
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Discharge  ^Measurements  of  Assiniboine  River  at  Brandon,  1912-14. 


Date. 

Hj'drographer. 

Meter 

No. 

Width. 

Area  of 
.Section. 

Mean 

A’elocity. 

Gauge 

Height. 

Discharge. 

1912. 

July  4 

G.  H.  Burnham 

1187 

Feet. 

232 

Sq.  ft. 
986 

Ft.  per  sec. 
2-74 

Feet. 

101-44 

Sec.  ft. 
2,701 

6 

“ .... 

1187 

230 

889 

2-72 

101-18 

2,419 

U 

20 

1187 

231 

870 

2-72 

100-96 

2,367 

22 

it 

1187 

230 

857 

2-62 

100-80 

2,246 

Aug. 

10 

\\  G.  Worden 

1187 

229 

791 

2-59 

100-64 

2,049 

it 

23 

Alex.  Pirie 

1197 

225 

738 

203 

99-84 

1,498 

Oct. 

5 

W.  G.  Worden 

1497 

248 

1 , 505 

316 

103-93 

4,745 

it 

25 

G.  J.  Lamb 

1187 

231 

951 

2-74 

101-52 

2,604 

1913. 

Jan.  22 

G.  J.  Lamb 

1375 

148 

239 

1-62 

99-60 

1387 

Feb. 

20 

Alex.  Pirie 

1469 

167 

277 

1-37 

99-60 

1380 

April 

17 

E.  Bankson 

1469 

262 

2,100 

3*77 

106-19 

7,578 

May 

6 

it 

1469 

.348 

3,328 

3-87 

110-02 

12,869 

June 

28 

Alex.  Pirie 

1496 

205 

827 

2-48 

100-86 

2,048 

Aug. 

9 

W.  J.  Ireland 

1469 

243 

1,517 

2-93 

103-34 

4,442 

Sept. 

9 

1469 

214 

757 

2-44 

100-42 

1,833 

Oct. 

20 

it 

1469 

183 

506 

1-74 

99-12 

880 

1914. 

Jan.  9 

E.  J.  Budge 

1462 

180 

490 

0-50 

98-85 

1246 

t( 

30 

W.  J.  Ireland 

1497 

170 

485 

0-40 

99-15 

1192 

Mar. 

13 

C.  ().  Allen 

1496 

146 

601 

0-69 

99-95 

1416 

April 

21 

.M.  S.  Madden 

1462 

239 

1,242 

2-91 

102-50 

3,615 

May 

7 

C.  O.  Allen 

1497 

239 

1,.528 

316 

103-81 

4,829 

3 

1760 

235 

1,.350 

307 

102-86 

4,145 

885 

July 

10 

it 

1760 

176 

476 

1-86 

98-89 

Aug. 

4 

M.  S.  Madden 

1760 

203 

.322 

1-38 

98-32 

446 

U 

24 

Alex.  Pirie 

1940 

1.56 

268 

102 

97-61 

275 

Sept. 

18 

M.  S.  Madden 

1911 

164 

222 

0-83 

97  - 55 

185 

Oct. 

17 

t( 

1912 

196 

219 

0-87 

97-66 

190 

Nov. 

10 

t( 

1912 

199 

276 

0-98 

97-81 

271 

Dec. 

10 

T.  J.  Moore 

1920 

207 

346 

0-53 

98-10 

1185 

* Measurements  taken  under  ice  conditions. 


Daily  Gauge  Height  and  Discharge  of  Assiniboine  River  at  Brandon,  for 

1912. 

Drainage  area,  34,500  square  miles. 


July. 

August. 

•September. 

October. 

November. 

Decern  l)er. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

(.iauge 

Dis- 

Height. 

charge. 

Height . 

charge. 

Height . 

charge. 

Heiglit . 

charge. 

Height . 

charge 

Height 

charge. 

Feet. 

Sec. -ft. 

Feet . 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet . 

.Sec. -ft. 

Feet. 

Sec. -ft. 

Feet . 

Sec. -ft. 

1 

100-68 

2,042 

99-86 

1,462 

104-23 

5,298 

lOMl 

2 368 

>100-96 

1 43M 

2 

100-73 

2,080 

99-91 

1 ’ 497 

10-4- 17 

5A’32 

101 -(»5 

2 320 

1 ifo 

3 

100-72 

2;  073 

99-95 

1 ] 525 

104-12 

5'  177 

1(H)- 97 

2*260 

>1(91-96 

1 

4 

101-30 

2,520 

100 -()4 

2,012 

99-92 

L.504 

104  (HI 

5;  (145 

1(H)- 90 

2;  208 

>l(H4-96 

L380 

5 

101-20 

2,440 

100-70 

2,058 

99-94 

1,518 

103-91 

4,946 

1(H) -86 

2,178 

>100-96 

1,3(U4 

0 

101-13 

2,384 

100-73 

2,080 

99-97 

L.539 

103-84 

4,869 

100-83 

2. 1.55 

'ltHI-97 

1,340 

7 

100-66 

2,028 

100-65 

2,020 

1(H)- 13 

1,651 

103-60 

4,610 

1(H)- 80 

2,133 

'KHI -97 

1,320 

8 

100-74 

2,088 

100 -.56 

1,9.53 

100-42 

1,854 

103-47 

4,480 

100-77 

2.110 

>l(H)-97 

1,310 

9 

100-36 

1,812 

100-65 

2,020 

100-60 

1,983 

103-33 

4,340 

1(H)- 73 

2,080 

> KHI  97 

l.JtHI 

10 

100-41 

1,847 

100-63 

2,005 

100-86 

2, 178 

103-15 

4. 160 

100-70 

2,0,58 

'KHI -97 

1 . 270 

11 

100-48 

1,896 

100 -.56 

1.9,53 

101-05 

2,320 

102-98 

3.999 

llHI-67 

2,035 

> 1(H)- 98 

1 , 250 

12 

100 -.54 

1,938 

100 -.56 

1,9.53 

101-37 

2,. 576 

102-78 

3.809 

100-6.5 

2,020 

> KHI  98 

1,240 

l(«)-,52 

1,924 

100.56 

1,9.53 

101 -.58 

2.751 

102-60 

3,645 

10;)-61 

1 , 0'lil 

'ltHI-98 

l.22o 

14 

100-46 

1,882 

100-44 

1 , 868 

102-25 

3,330 

102-45 

3,510 

KHI-57 

1 , 9(U) 

> KHI -.88 

1,210 

100-57 

1 , 960 

100- 18 

1 , 686 

102-38 

3.447 

102-32 

3.393 

1(H) -.54 

1,9.18 

• KHI- 78 

1,170 

16 

100-68 

2,042 

100-24 

1,728 

102-13 

3,492 

102-20 

3,28,5 

100 -.52 

1 . 924 

'1(H)-(V8 

1,0.80 

17 

100-87 

2, 185 

100-07 

1,609 

102-45 

3,510 

102-08 

3,177 

I(HI-(I5 

1 , 595 

•KHI-.58 

1.02.) 

18  . 

101  -115 

2,320 

99-96 

1 , 532 

102-43 

3,492 

102 -(H) 

3. 108 

nHI-05 

1,595 

'KHI- 4.8 

976 

19  

100-78 

2, 118 

99-95 

1,.525 

102  41 

3,, 501 

101-92 

3,040 

1(91-05 

1..595 

>1(91-38 

928 

20 

1(H) -78 

2, 1 18 

99-98 

1,.546 

1(12-44 

3,, 501 

nil  83 

2,961 

nil  (B 

1 , .V88 

>1(91  2.8 

21 

100-85 

2, 170 

99-88 

1,476 

102  (12 

3,663 

101  75 

2,895 

iiHim 

1..VVS 

>1(91  18 

NIO 

22 

100-79 

2, 125 

99-80 

1,423 

103-11 

4,  122 

10103 

2,793 

99  91 

1,497 

>1(91  (13 

765 

100-69 

2,0.50 

99-75 

1,39:1 

103  1(1 

4,  170 

nil  .57 

2,742 

99  79 

1,416 

> 99  118 

736 

24 

100-60 

1,983 

99-70 

1,3,58 

103  24 

4,2.50 

nil  .VI 

2.708 

99-79 

1.416 

' 99  9.1 

706 

100-55 

1,945 

99-88 

1,476 

103-33 

1.340 

101  .52 

2, 7(H) 

100-25 

1,7.15 

> 99  88 

('76 

26  . . 

l(HI-36 

1,812 

99  68 

1,34  5 

103-36 

1,37(1 

11)1  45 

2.640 

101  36 

1 6 HI 

' tm  8,3 

647 

27  . 

MH)',55 

1,915 

99-65 

1,32  5 

103  51 

4.5,50 

nil  38 

2..5.S4 

KHI  95 

1 , .5(H) 

' IMI  78 

617 

28 . . . 

100-16 

1 , 882 

99  ■ 55 

1,261 

103  65 

4.6(9) 

nil  33 

2, 511 

'IIKI  9.5 

1.4SO 

' 99  73 

588 

29 

100-67 

2,035 

99  - 85 

1,455 

103-92 

4 . 9,57 

nil  27 

2,  196 

'KHI  9.5 

1.  470 

' 99  6> 

.5.58 

30  , 

100-66 

2,028 

99-78 

1 ,2,S0 

104  (61 

5.  141 

nil  22 

2.  1.56 

•KHI  9.5 

I4VI 

99  61 

.532 

31 

100-64 

2,012 

99  • 82 

1,3(91 

nil  17 

2,416 

1 ‘ 99  ,V5 

4.S8 

None  '.All  iimrUi'd  IIiun  (')  iiitei'iHiliited.  I ai  iMiiidilioiui,  Novi<iiilx<r  37  (o  end  o(  > <<ur. 
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6 GEORGE  V,  A.  1916 

D\ily  Gauge  Height  and  Discharge  of  Assiniboine  River  at  Brandon,  for 

1913. 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge . 

Height . 

charge . 

Height. 

charge. 

Height. 

charge. 

Height. 

charge. 

Height. 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

1 

'99-50 

220 

■99-62 

380 

111-47 

14,887 

104-30 

5,378 

0 

199-52 

227 

■99-62 

380 

111-47 

14,887 

104-22 

5;  287 

S 

199-54 

234 

■99-63 

385 

■mil 

14,400 

104-05 

5;  100 

4 

199-56 

244 

■99-63 

385 

■110-75 

13,910 

103-88 

4,913 

99-58 

251 

99-63 

385 

■110-39 

13,400 

103-74 

4,759 

■99-58 

251 

110-02 

12,929 

103-65 

4,660 

194-58 

251 

■109-85 

12,700 

103-45 

4,460 

ft 

'99-58 

251 

■109-68 

12,500 

103-37 

4,380 

Q 

'99-56 

248 

■109-51 

12,200 

103-31 

4;320 

in 

'99-56 

248 

■109-34 

12,000 

103-24 

4,250 

1 1 

199 -.56 

248 

103-53 

4,540 

■109-17 

11,800 

103-17 

4,180 

19 

199-56 

248 

104-09 

5,144 

■109-00 

11,400 

103-03 

4,046 

1*? 

99-56 

248 

104-39 

5,481 

■108-83 

11,300 

102-61 

3,654 

14 

199-57 

252 

106-26 

7,854 

■108-66 

11,100 

102-45 

3,510 

199-57 

. 252 

106-24 

7,826 

■108-49 

10, 900 

102-37 

3,438 

ifi 

'99-58 

255 

106-33 

7,948 

■108-32 

10,600 

102-25 

3,330 

17 

'99-58 

2,55 

106-17 

7,732 

■108-15 

10,400 

102-10 

3,195 

199-59 

259 

106-15 

7,705 

■107-98 

10,200 

101-98 

3,090 

IQ 

199-59 

259 

106-13 

7,678 

■107-81 

9,950 

101-87 

2,997 

90 

99-60 

262 

106-13 

7,678 

107-59 

9,649 

101-49 

2,674 

91 

199 -60 

299 

106-21 

7,786 

106-42 

8,069 

101-44 

2,632 

99 

99 -66 

387 

199 -60 

299 

106-26 

7,8.54 

106-26 

7,854 

101-35 

2,560 

93 

199 -60 

336 

106-31 

7,921 

106-04 

7,556 

101-27 

2,496 

94 

199- 61 

336 

106-48 

8,150 

105-77 

7,192 

101-19 

2,432 

9'; 

199 -61 

340 

106-51 

8,191 

105-58 

6,935 

101-05 

2,329 

9fi 

'99-61 

360 

106-64 

8,366 

105-43 

6,745 

100-95 

2,245 

97 

99-40 

99-61 

373 

■107-60 

9,550 

105-28 

6,557 

100-87 

2,185 

93 

■99-67 

380 

■108-56 

11,000 

104-86 

6,032 

100-86 

2,178 

9Q 

■109-52 

12,300 

104-66 

5,792 

100-87 

2,185 

30 

■110-48 

13,600 

104-44 

5,538 

100-89 

2,200 

31 

104-47 

5,, 573 

1 

2 

3 

4 

5 

6 


8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


July. 

August. 

September. 

October. 

100-85 

2,170 

103-60 

4,610 

101-08 

2,344 

99-27 

1,078 

100-76 

2,103 

103-55 

4,560 

100-95 

2,245 

99-23 

1,052 

100-78 

2,117 

103-51 

4,520 

100-87 

2,185 

99-20 

1,032 

100-92 

2,222 

103-50 

4,510 

100-82 

2,147 

99-15 

1,000 

101-10 

2,360 

103-50 

4,510 

100-45 

1,875 

99-17 

1,013 

101-30 

2,520 

103-49 

4,500 

100-67 

2,035 

99-32 

1.110 

101-36 

2,568 

103-48 

4,490 

100-73 

2,080 

99-25 

1,065 

101-75 

2,895 

103-45 

4,460 

100-56 

1,953 

99-05 

940 

101-95 

3,065 

103-38 

4,390 

100-43 

1,861 

99-05 

940 

101-47 

3,528 

103-28 

4,290 

100-36 

1,812 

99-11 

976 

102-61 

3,6.54 

103-20 

4,210 

100-45 

1,875 

99-23 

1,052 

103-01 

4,027 

103-22 

4,230 

100-41 

1,847 

99-19 

1,026 

103-15 

4,160 

103-20 

4,210 

100-36 

1,812 

99-17 

1,013 

103-31 

4,320 

103-15 

4, 160 

100-21 

1,707 

99-17 

1,013 

103-45 

4,460 

103-07 

4,084 

lOC-07 

1,609 

99-15 

1,000 

10,3-66 

4,671 

102-93 

3,951 

99-94 

1,518 

99-13 

988 

103-75 

4,770 

102-80 

3,827 

99-89 

1,483 

■99-13 

988 

103-98 

5,023 

102-73 

3,762 

99-82 

1,435 

■99-14 

994 

104-10 

5,1.55 

102-27 

3,348 

99-77 

1,403 

■99-15 

1,000 

104-15 

5,210 

101-54 

2,716 

99-70 

1,357 

99-15 

1,000 

104-20 

5,265 

101-41 

2,608 

99-64 

1,318 

99-14 

991 

104-25 

.5,320 

101-46 

2,649 

99 -.50 

1,227 

99-15 

1,000 

104-2,3 

5.298 

101-35 

2,560 

99-41 

1,169 

99-25 

1,065 

104-18 

5,243 

101-27 

2,406 

99-40 

1,162 

99-30 

1,097 

104-15 

5,120 

101-43 

2,624 

99-39 

1,1.56 

99-26 

1,072 

104-10 

^ 1-^5 

101 . 'i.'l 

2 708 

99-39 

1,156 

104-B7 

101  .!^0 

2 'i20 

99-38 

D149 

103-9.) 

4!  990 

101-25 

2;  480 

99-38 

1,149 

1^3-83 

4 

101 .97 

2 40r> 

99-38 

1, 149 

1 0:^.7!; 

4770 

101-21 

2,448 

99-35 

i;i30 

103-67 

4!  682 

101-15 

2!-i’)0 

Note. — All  inurked  thus  (’)  interpolated.  Data  not  sufficient  to  compute  daily  discharge  from  March  6 to  April  11. 
Ittconditions  January  1 to  April  10  and  November  10  to  e.nd  of  year. 
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Daily  Gauge  Height  and  Discharge  of  Assiniboine  River  at  Brandon,  for 

1914. 


Drainage  area,  34,500  square  miles. 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Di.s- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

1 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

103-46 

103-40 

103-32 

103-31 

103-50 

103-68 

103- 86 

104- 10 
104-31 
104-49 

104-53 

104-55 

104-59 

104-67 

104-63 

104-50 

104-58 

104-60 

104-60 

104-60 

104-62 

104-67 

104-65 

104-67 

104-65 

104-63 

104-49 

104-34 

104-05 

103-82 

103-39 

Sec. -ft - 

4,470 

4,410 

4,330 

4,320 

4,510 

4,693' 
4,891 
5, 155 
5,389 
5,596 

5,642 

5,665 

5,711 

5,803 

5,757 

5,607 

5,700 

5,722 

5,722 

5,722 

5,745 

5,803 

5,780 

5,803 

5,780 

5,757 

5,596 

5,423 

5,100 

5,847 

4,400 

Feet. 

103-19 

102-99 

102-87 

102-67 

102-49 

102-24 

102-19 

101-99 

101-94 

101-77 

101-59 

101-45 

101-29 

101-13 

101-05 

100-90 
100- S2 
100-67 
J00-.58 
100-47 

100-31 

100-12 

99-98 

99-80 

99-91 

99 -8o 
99-43 
99-6.5 
99-65 
99-20 

Sec.-ft. 

4.200 

4,008 

3,894 

3,708 

3.546 

3,321 
3,276 
3,099 
3,056 
. 2,912 

2,759 

2,640 

2,512 

2,384 

2,320 

2,208 

2.148 

2,035 

1,968 

1,889 

1,777 

1,644 

1.546 
1,423 
1,497 

1,455 

1,182 

1,325 

1,325 

1,033 

2 

3 

4 

5 

6 

100-27 

100-27 

100-37 

100-37 

100-27 

100-27 

100-27 

100-27 

8 

9 

9^85 

246 

10 

11 

12 

13 

99-95 

416 

14 

15 

16 

17 

101-17 

101- 79 

102- 05 
102-19 

102-34 

102- 56 

103- 07 
103-26 
103-36 

103-41 

103-45 

103-49 

103-52 

103-54 

2,416 

2,929 

3,150 

3,276 

3,411 

3,609 

4,084 

4,270 

4,370 

4,420 

4,460 

4,500 

4,530 

4,550 

18 

19 

20 

21 

22 

23  

24 

25 

26 

27 

28 

29 

30 

99-15 

192 

31 

July. 

August. 

September. 

October. 

November. 

December. 

1 

99-15 

1,000 

98-10 

405 

97-57 

182 

97-48 

1.54 

97-91 

317 

98-06 

21 

0 

99-11 

976 

98-07 

390 

97-57 

182 

97-40 

148 

97-87 

299 

98-06 

21 

3 

99-03 

928 

98-16 

435 

97 -.55 

175 

97-54 

172 

97  97 

344 

98-06 

21 

4 

99-36 

1,137 

98-34 

529 

97-54 

172 

97-57 

182 

97-86 

295 

98-06 

21 

5 

99-36 

1,137 

98-10 

405 

97-53 

160 

97-76 

254 

97-80 

270 

98-08 

21 

6 

99-15 

1,00(1 

97-96 

340 

97-69 

226 

97 -.53 

169 

97-67 

218 

98-08 

19 

7 

99-03 

928 

97-90 

313 

97 -.59 

189 

97-51 

172 

97-73 

242 

98-09 

19 

8 

98-99 

. 904 

97-89 

308 

97-53 

1(9 

97-54 

172 

97-85 

290 

98-09 

19 

9 

98-95 

880 

98-02 

307 

97-55 

175 

97 -.54 

172 

97-96 

340 

98-09 

19 

10  

98-92 

862 

97-85 

290 

97-57 

182 

97-76 

254 

97-80 

270 

98-09 

19 

11  

98-86 

826 

97-77 

258 

97-54 

172 

97-75 

2 VI 

97-76 

254 

98-09 

19 

12  

99-05 

940 

97-82 

278 

97 -.54 

172 

97-75 

250 

97-86 

295 

98-10 

llM 

13. 

98-92 

862 

97-75 

250 

97 -.58 

1.86 

97-70 

230 

97-86 

295 

98-10 

17 

14  

98-85 

821 

97-71 

234 

97 -IH 

203 

97  OS 

222 

97-86 

295 

98-11 

17 

15 

98-85 

82J 

97-67 

218 

97-59 

180 

97-01 

UW . 1 *) 

16 

98-79 

784 

97-87 

299 

97 -.55 

175 

97-64 

2 Ml 

98- 12 

17 

17 

98-81 

796 

97-75 

250 

9 7 -.55 

175 

97-78 

262 

».S  • 1 •» 

17 

18 

98-85 

820 

97-61 

2i)6 

97-00 

192 

97  - 84 

280 

98  - ii 

17 

19  

98-77 

772 

97-63 

203 

97-61 

190 

97-82 

278 

98- 13 

17 

20 

98-5-1 

639 

97-03 

203 

97-73 

242 

97-70 

2.54 

^) ' ‘ n 

21 

98 -.50 

618 

97-67 

218 

97-06 

214 

97-70 

254 

98-16 

17 

22 

98-45 

,51«l 

97-71 

234 

97-64 

206 

97-81 

274 

98-16 

16 

98-11 

1)7  • 01) 

1)7  (U 

itirt 

*)7*7l> 

2-1  

98-37 

546 

97-64 

20tl 

97 -.58 

ISO 

97  79 

206 

..... 

■ 

98  16 

Id 

25 

98-42 

574 

97-61 

2>I0 

97-58 

186 

97-94 

330 

■ 

9.^  16 

10 

211 

98 -.50 

618 

97  III 

206 

97 -.56 

179 

97  91 

330 

- - 

. 

98-16 

16 

27 

98-:t7 

546 

97  64 

206 

97-06 

214 

97-82 

278 

98  15 

28 

98 -til 

689 

97-69 

226 

97-61 

2IHI  1 

97-74 

246 

98  15 

12 

29  . . 

98-32 

519 

97-85 

290 

97 -.50 

179 

97-73 

242 

US- IS 

11 

30 

98-21 

475 

97-77 

258 

97-54 

172 

97-74 

216 

98.15 

lot 

31 

98-  16 

435 

97-72 

238 

97-74 

246 

98-15 

10 

Ndtk  Ici>  I'omlilioiiN  Jiiiumry  1 to  .\pril  17;  tiulu  mu  to  eoiiiputo  iltuly  K'*  oivmittioiui 

Novi'iiilicr  15  to  l•Mll  ol  your;  ilutii  not  millu'ioiit  to  (•ompiitii  ilnily  diM'lmruo  (or  Novomlu'r 
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6 GEORGE  V,  A.  1916 

Monthly  Discharge  of  Assiniboine  River  at  Brandon,  for  the  Year  1912. 


Drainage  area,  34,500  square  miles. 


Disch.\rge  in 

Second-Feet. 

Run-Off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per  square 
mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total  in 
acre-feet. 

1912. 

12,0,50 

0-059 

0-068 

126,100 

2,080 

1,260 

1,700 

0 049 

0-0.56 

104,500 

5,150 

1,470 

3,100 

0-090 

0-100 

184,500 

5,300 

2,420 

3,580 

0-104 

0-120 

220, 100 

2,370 

1,450 

1,840 

0-053 

0-059 

109,500 

1,430 

488 

1,020 

0-030 

0-0.35 

62,700 

5,300 

488 

2,220 

0-064 

0-438 

807,400 

1913. 

>400 

0-012 

0-014 

24,600 

380 

220 

274 

0-008 

0-008 

15,200 

>250 

0-007 

0-008 

15,400 

>5,100 

0-148 

0-165 

303,500 

14,900 

5,500 

10,200 

0-296 

0-341 

627,200 

5,400 

2,170 

3,500 

0-101 

0-113 

208,000 

5,300 

2, 100 

4,100 

0-119 

0-137 

2.52,100 

4,600 

2,400 

3,600 

0-104 

0-120 

221,400 

2,340 

1,130 

1,610 

0-047 

0-052 

95,800 

>1.030 

0-030 

0-035 

63,300 

14,900 

220 

3,010 

0-087 

0-993 

1,826,. 500 

1914. 

>200 

0-006 

0-007 

12,300 

>400 

0-012 

0-014 

24,600 

>3,000 

0-087 

0-097 

178,500 

5,850 

4,320 

5,350 

0-155 

0-179 

329,000 

4,200 

1,030 

2,400 

0-070 

0-078 

142,800 

1,140 

435 

774 

0-022 

0-025 

47,600 

529 

203 

280 

0-008 

0-009 

17,200 

242 

169 

189 

0-005 

0-006 

11,200 

330 

148 

235 

0-007 

0-008 

14,500 

>250 

0-007 

0-008 

14,900 

215 

106 

173 

0-005 

0-006 

10,600 

5,850 

106 

1,200 

0-035 

0-437 

803,200 

Note— Marked  thus  (')  estimated.  Data  not  sufficient  to  estimate  discharge  for  November  and  December,  1913, 
and  February,  1914. 


Assiniboine  River  at  Headingly. 

History. — The  metering  station  was  e.stablished  on  April  9,  1913,  by  S.  S. 
Scovil,  and  has  been  operated  since  that  date. 

Location  of  Section. — The  meter  section  is  located  on  the  downstream  side 
of  the  Canadian  Northern  Railway  bridge  which  crosses  the  Assiniboine  river 
a quarter  of  a mile  from  the  Canadian  Northern  Railway  Headingly  station. 

Tlie  initial  point  is  marked  on  the  flooring  at  the  north  end  of  the  bridge 
on  the  downstream  side,  and  is  painted  white,  ‘Tnit.  Pt.  0 + 00.” 

Records  available. — Gauge  height  records  are  available  from  April  17  to 
November  23,  1913,  and  for  the  year  1914.  Estimates  of  daily  discharge  have 
been  prepared  from  April  17  to  November  23,  1913,  June  1 to  IMarch  1,  1914, 
and  from  April  22  to  the  end  of  1914,  except  for  part  of  November. 

Drainaye  Area. — The  area  drained  by  the  Assiniboine  river  above  Head- 
ingly is  59,420  scpiare  miles. 

Gauge. — A 9-foot  vertical  staff  gauge  is  fastened  to  the  north  abutment  of 
the  bridge,  and  is  read  in  summer.  A winter  gauge,  3-foot  staff,  is  fastened  to 
the  ice-breaker  for  winter  readings.  Both  are  referred  to  the  same  arbitrary 
datum. 
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Channel. — The  channel  is  straight  both  above  and  below  the  section  for  a 
considerable  distance.  The  stream  is  divided  into  four  channels  by  the  three 
central  piers  of  the  bridge.  The  bottom  of  the  stream  is  of  gravel  and  mud, 
and  not  liable  to  shift.  The  right  bank  is  low  and  wooded  and  liable  to 
overflow  at.  high  stages.  The  left  bank  is  high  and  not  liable  to  overflow. 

Discharge  Measurements. — The  meterings  have  been  made  from  the  down- 
stream side  of  the  bridge  in  the  open-water  season,  and  at  a point  about  200 
feet  downstream  and  from  ice  under  vdnter  conditions. 

Accuracy. — Between  gauge  heights  75 -5  and  80-9  the  discharge  curve  is 
well  defined.  Under  ice  conditions,  between  gauge  heights  73-8  and  76-1,  the 
discharge  curve  is  fairly  well  defined. 


Discharge  ^Measurements  of  Assiniboine  River  at  Headingly,  1913-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

.Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet. 

.Sq.  ft. 

Ft.  per  sec. 

Feet. 

.Sec. -ft. 

.\pril 

16 

G.  H.  Burnham  

1,497 

317 

2.. 543 

302 

81-73 

7.673 

22 

E.  Banlcson 

1,469 

366 

2.719 

3-40 

82-58 

9,258 

May 

2 

E.  Bank.son 

1,469 

366 

2,888 

3-58 

82-94 

10,337 

7 

G.  Ebner 

1,187 

395 

3,516 

3-83 

84-52 

13.464 

12 

1,186 

372 

3,526 

3-86 

84-69 

13,610 

19 

« 

1,186 

370 

3,118 

3-35 

83-61 

10,445 

June 

23 

« 

1,186 

260 

1,587 

2-20 

79-01 

3,491 

July 

19 

.Alex.  Pirie 

1,496 

360 

1,835 

2-36 

79-77 

4,334 

-A.ug. 

5 

\V.  J.  Ireland 

1,469 

302 

1,977 

2-41 

79-90 

4,759 

U 

14 

VV.  J.  Ireland 

1,469 

301 

1,952 

2-44 

79-71 

4,526 

18 

G.  Ebner ' 

1,196 

261 

1,871 

2-32 

4 9’  < 4 

4,276 

Sept. 

n 

16 

C.  0.  .Allen 

1,435 

248 

1,194 

1-64 

77-68 

1,959 

27 

E.  J.  Budge  

1,186 

235 

1,079 

1-44 

77-18 

1,551 

Oct. 

13 

Ireland  and  Edmondson 

1,469 

238 

1,007 

1-19 

76-83 

1,201 

it 

28 

C.  O,  Allen 

1,435 

222 

947 

1-04 

76-33 

986 

Nov. 

25 

44 

1,375 

222 

892 

0-77 

76-48 

>687 

Dec. 

23 

44 

1,375 

340 

705 

0-66 

76-42 

>465 

1914. 

Jan. 

22 

E.  J.  Budge 

1,462 

282 

907 

0-34 

76-62 

>314 

P'eb. 

7 

C.  0.  Allen 

1,467 

265 

870 

0-36 

76-92 

>314 

it 

27 

\V.  J.  Ireland  . 

1,462 

287 

,843 

0-38 

77-10 

>324 

.\pril 

3 

K.  B.  Patterson  

1,462 

312 

1,363 

0-78 

77-24 

>1,069 

18 

D.  B.  Gow 

1,375 

361 

1,5.35 

1-.38 

78-38 

2,118 

U 

23 

.A.  Pirie  

1,197 

362 

1,870 

2-53 

79-98 

4,723 

May 

5 

C.  O.  .Allen 

1,497 

310 

2.056 

2-81 

80-49 

5,784 

23 

J.  -A.  Page.  

1,861 

320 

2,203 

2-83 

80-83 

6,2;U 

<< 

25 

44 

1,661 

313 

2,117 

2 91 

80-89 

6,161 

June 

1 

44 

1,661 

323 

2,123 

2-78 

80  64 

5,9t>2 

July 

21 

C.  O.  Allen 

1,435 

223 

966 

1-34 

76-65 

1.294 

<1 

23 

M.  S.  .Madden 

1,760 

338 

885 

1-09 

76  39 

967 

Aug. 

4 

VV.  J.  Ireland 

1,919 

2(»4 

821 

I (>5 

76-21 

.s62 

17 

.M.  S.  .Madden..  

1,760 

335 

749 

0-83 

75  75 

625 

Sept . 

29 

44 

1,911 

334 

727 

0-60 

75  49 

436 

Dec. 

16 

44 

1,649 

283 

780 

0-26 

75  38 

'•202 

'.Mcaaureiiipnt  taken  under  ice  conditions. 
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Daily  Gauge  Height  and  Discharge  of  Assiniboine  River  at  Headingly,  for 

1913. 


[Drainage  area,  59,420  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge. 

Height. 

charge 

Height . 

charge 

Height . 

charge . 

Height. 

charge 

Height. 

charge . 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

1 

82-88 

9,900 

81-23 

6,842 

9 

83-38 

10,910 

81-16 

6;720 

3 

83-08 

10,300 

81-00 

6,440 

4 .... 

83-28 

10,705 

80-90 

6,265 

5 

83-78 

11,740 

80-79 

6,072 

6 

84-25 

12,735 

80-78 

6,055 

84-75 

13,824 

80-68 

5,880 

8 



84-85 

14,044 

80-58 

5,710 

0 

84-77 

13,868 

80-48 

5,545 

in 

84-80 

13, 934 

80-38 

5,380 

11 

84-85 

14,044 

80-28 

5,220 

1!^ 

84-79 

13,912 

80-18 

5,060 

13 

84-69 

13,692 

80-00 

4,781 

14 

84*55 

13; 384 

79-98 

4,750 

15 

84-25 

12,735 

79-88 

4,600 

84-05 

12,307 

79-78 

4,455 

17 

. 

81-38 

7, 105 

83-90 

11,992 

79-68 

4,310 

18  . . ■ 

82-38 

S;935 

83-84 

1L866 

79-48 

4,025 

19 

82-48 

9,125 

83-69 

11,551 

79-38 

3,885 

9.0 



82-68 

9,510 

83-56 

1L279 

79-28 

3,745 

91 

82-63 

9,413 

83-38 

10,910 

79-18 

3,610 

22 



82-58 

9,315 

83-20 

10,540 

79-08 

3,475 

23 

82-58 

9,315 

83-07 

10,280 

78-98 

3,345 

94 

82-58 

9,315 

82-88 

9,900 

78-88 

3,220 

25  . . . 



82-63 

9,413 

82-68 

9,510 

78-78 

3,100 

26  .... 

82-68 

9,510 

82*48 

9,125 

78-78 

3,100 

27 

82-73 

9,608 

82-18 

8,555 

78-68 

2,985 

28  

82-71 

9,569 

81-98 

8,185 

78-68 

2,985 

29 

83-28 

10,705 

81-78 

7,820 

78-53 

2,815 

30 

82-88 

9,900 

81-58 

7,460 

78-56 

2,848 

31 

i 

81-38 

7,105 



July. 

August. 

September. 

October. 

November. 

1 

78-78 

3,100 

80-18 

5,060 

78-38 

2,6.50 

76-96 

1,380 

76-08 

780 

0 

78-58 

2,870 

80-10 

4,936 

78-43 

2,705 

76-86 

1,305 

76-18 

840 

3 

78-33 

2,597 

80-06 

4,864 

78-33 

2,. 597 

76-84 

1,290 

76-38 

970 

4 

78-26 

2,524 

79-99 

4,765 

78-28 

2,545 

76-86 

1,305 

77-08 

1,470 

5 

78-18 

2,440 

79-92 

4,660 

78-28 

2,545 

76-86 

1,305 

76-48 

1,035 

6 

78-18 

2,440 

79-88 

4,600 

78-25 

2,513 

76-76 

1,231 

76-73 

1,210 

7 

78-16 

2,420 

79-85 

4,556 

78-18 

2,440 

76-66 

1,161 

76-98 

1,395 

8 

78-09 

2,350 

79-85 

4,556 

78-08 

2,340 

76-56 

1,091 

77-18 

1,550 

9 

78-08 

2,340 

79-78 

4,4.55 

77-98 

2,240 

76-64 

1,147 

77-20 

1,566 

10 

78-18 

2,440 

79-77 

4,441 

78-18 

2,440 

76-76 

1,231 

>77-10 

1,470 

11 

78-38 

2,650 

79-79 

. 4,469 

78-18 

2,440 

76-78 

1,245 

>77-00 

1,320 

12 

78-58 

2,870 

79-83 

4,527 

77-96 

2,221 

76-88 

1,320 

>77-80 

1,180 

13 

78-68 

2,985 

79-78 

4, 4.55 

77-88 

2,145 

76-84 

1,290 

>77-70 

1,110 

14 

78-88 

3,220 

79-72 

4,368 

77-88 

2,145 

76-76 

1,231 

>77-60 

1,040 

15 

79-18 

3,610 

79-88 

4,600 

77-78 

2,055 

76-70 

1,189 

>77-50 

970 

16 

79-37 

3,871 

79-88 

4,600 

77-68 

1,965 

76-64 

1,147 

76-41 

910 

17 

79-46 

3,997 

79-88 

4,600 

77-63 

1,923 

76-64 

1,147 

>76-39 

900 

18 

79-68 

4,310 

79-78 

4,455 

77-58 

1,880 

76-61 

1,126 

>76-37 

895 

19 

79-73 

4,382 

79-58 

4,165 

77-48 

1,795 

76-66 

1,161 

>76-35 

885 

20 

79-78 

4,4.55 

79-48 

4,025 

77-38 

1,710 

76-74 

1,217 

>76-33 

870 

21 

80-38 

5,380 

79-28 

3,745 

77-33 

1,670 

76-75 

1,224 

>77-31 

8.30 

22 

80-00 

4,781 

79-08 

3,475 

77-28 

1,630 

76-66 

1,161 

77-29 

800 

23 

80-10 

4,936 

78-88 

3,220 

77-26 

1,614 

76-58 

1,105 

77-28 

780 

24 

80-19 

5,076 

78-83 

3,160 

77-26 

1,614 

76-61 

1,126 

25 

80-28 

5,220 

78-73 

3,042 

77-26 

1,614 

76-75 

1,224 

26 

80-28 

5,220 

78-53 

2,815 

77-18 

1,.5.50 

76-66 

1,161 

27 

80-28 

5,220 

78-38 

2,6.50 

77-06 

1 , 455 

76-66 

1,161 

28 

80-27 

5,204 

78-36 

2,629 

77-06 

1,4.55 

76-44 

1,009 

29 

80-28 

5^220 

78-38 

2,6.50 

76-96 

1,380 

76-36 

■957 

30 

80-28 

5,220 

78-45 

2.727 

76-96 

1,380 

76-26 

892 

31 

80-20 

5,092 

78-48 

2,760 

... 

76-16 

828 

December. 


76-42 


465 


Note.s. — Ice  conditions  from  January  1 to  April  16;  data  not  sufficient  to  compute  daily  discharges.  All  gauge  heights 
marked  thus  (■)  interpolated.  Ice  conditions  from  November  12  to  December  31;  Data  not  sufficient  to  computedaily 
discharges  from  November  24  to  December  31. 
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Daily  Gauge  Height  and  Discharge  of  Assiniboine  River  at  Headinglv,  for 

1914. 

[Drainage  Area,  59, 420  square  miles.] 


Day. 

Januaiy. 

Februarj-.  ] 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height 

' 

Dis- 
charge 1 

Feet . 

Sec. -ft 

Feat. 

Sec  .-ft.  i 

1 

1 

176-50 

420 

’76-83 

312 

2 

’76-50 

420 

76-86 

312 

3 

>76-51 

415 

’76-88 

312 

4 

’76 -.52 

415 

’76-89 

313 

5 

’76-53 

410 

’76-90 

313 

6 

’76-53 

405 

’76-91 

314  1 

7 

’76 -.53 

405 

76-92 

314 

8 

’76 -.53 

400 

’76-92 

316 

9 

’76 -.53 

390 

76-92 

318 

10 

’76-52 

380 

’76-95 

320 

n 

’76-52 

375 

’76-94 

31.5 

12 

76 -.52 

370 

’76-95 

316 

13 

’76 -.52 

360 

’76-98 

317 

14 

’76 -.52 

350 

’76-97 

318 

15 

’76-53 

345 

’76-98 

319  1 

16 

’76 -.54 

343 

77-00 

320 

17 . 

’76-55 

340 

’77-00 

320 

18... 

76-56 

333 

’77-60 

320 

19 

’76-57 

330 

’77-60 

320 

20  

76-59 

325 

’77-01 

320 

21 

’76-61 

320 

’77-01 

321 

22 

76-62 

315 

’77-01 

321 

23 

’76-64 

316 

77-02 

321 

24  

’76-65 

316 

’77-04 

322 

25 

’76-67 

310 

’77-C6 

328 

26 

76-69 

305 

’77-08 

323  1 

27 

'76-71 

307 

77-10 

324 

28 

’76-75 

308 

’77-10 

324  1 

29  

’76-77 

310 

1 

30 

’76-79 

310 

1 

31 

’76-81 

311 

1 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height . 

charge 

Height . 

charge 

Height . 

charge . 

Height 

charge 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft  . 

Feet. 

Sec.-ft. 

89-73 

5,%7 

80-03 

77 -i2 

77 -.32 

80-68 

5,880 

80-48 

5,545 

77-23 

1,069 

80-58 

5.710 

80-38 

5,. 380 

77-21 

SO -.57 

5,694 

80-18 

5|060 

77-21 

80-48 

79-98 

4.750 

77-21 

80-48 

79-86 

77-20 

80-48 

79-73 

4,383 

77-12 

80-58 

5.710 

79-63 

4,325 

77-14 

77-12 

80-66 

5,847 

4,109 

77-13 

80-67 

5,863 

79-43 

3, 955 

77- 13 

80-69 

79-29 

3.759 

77-13 

80-80 

6.090 

79-18 

3,610 

77-23 

80-89 

6,247 

79-06 

3,449 

80-98 

6.495 

78-98 

3,345 

80-98 

78-88 

3,220 

77-22 

77-92 

81-00 

6,440 

78-76 

3,077 

-00 

f%  -UO 

2 950 

78-22 

81-03 

6!  492 

2!  782 

79-74 



81-06 

6. 545 

78-39 

2,661 

80-22 

80-98 

6,405 

78-35 

2,618 

80-47 



80-98 

6,405 

78-23 

2.492 

81-92 

89-98 

6. 4-95 

78-13 

2,390 

77-92 

79-88 

4,690 

80-96 

6,370 

78-07 

2,330 

80-13 

4,980 

80-89 

6,247 

77-98 

2,240 

80-08 

4,905 

80-89 

6,247 

77-88 

2,145 

80-15 

5,013 

80-88 

6,230 

77-38 

1,710 

80-29 

5.236 

80-88 

6,230 

77-08 

1,470 

80-48 

5,-545 

80-78 

6,055 

77-28 

1,630 

80*5t) 

5,677 

80-88 

6,230 

77-38 

1,710 

78-73 

80-58 

5,710 

80-88 

6,230 

77-46 

1 . j 7S 

80-78 

6.055 

July. 

-August. 

September. 

October. 

1 

November 

December. 

1 

77-40 

1,727 

75-97 

714 

75-48 

440 

75-39 

395 

75-47  434 

75-73 

214 

2 

77-33 

1,670 

76-08 

780 

75-48 

440 

75-38 

390 

75*53  467 

75-82 

231 

3 

77-18 

1..550 

76- 12 

804 

75-49 

446 

75-36 

380 

75-51  456 

75-84 

234 

4 

77*2^^ 

1,6-30 

76-18 

840 

75-47 

434 

75-28 

340 

75-48  1 440 

75-92 

240 

5 

77-18 

1,-550 

76-08 

780 

75-47 

434 

75-34 

370 

75-47  ' 4.35 

75-97 

250 

6 

77  03 

1,4.32 

75-97 

714 

75-50 

451 

75  43 

415 

75-45  425 

76-02 

259 

7 

76-9.3 

1,358 

75-87 

054 

75-58 

495 

75-36 

380 

75-43  415 

76-00 

263 

8 

76  88 

1,320 

75-77 

600 

75-48 

440 

75-30 

350 

75-43  , 415 

75-97 

269 

9 

76-86 

1,-305 

75*77 

600 

75-47 

434 

75  33 

365 

75-48  1 440 

75-97 

275 

10 

76-9.3 

1,358 

75-87 

654 

75-48 

440 

75-29 

345 

75-50  1 451 

75-97 

269 

11 

76.96 

1,380 

75-87 

654 

75-48 

440 

75-38 

390 

75  48  ' 440 

75-94 

244 

12 

77-23 

1,590 

7.5-82 

627 

75-56 

484 

75  46 

430 

75-27  ! 335 

75  92 

240 

13 

77-2.3 

1,-590 

75  67 

.54,5 

75-48 

440 

75-56 

484 

75-32  1 300 

75-92 

231 

14 

76-98 

1..395 

75  04 

528 

75-50 

451 

75-48 

440 

75-18  310 

75  91 

230 

15  

76  87 

1,312 

75-01 

511 

75-48 

440 

75  • 47 

434 

75-28  1 323 

1 

75  82 

213 

16 

76-78 

1,245 

75-66 

.539 

75-43 

415 

75  43 

415 

75  18 : 

75-81 

195 

17  

76  08 

1,175 

75-77 

OtMl 

75-38 

390 

75  45 

425 

75-08 

75-73 

178 

18 

76 -68 

1,175 

7.5-70 

.501 

75  38 

390 

75-43 

415 

75  68 

178 

19  

76-73 

1.210 

75-09 

550 

75-38 

390 

75  49 

446 

75  22  ! 

75-58 

161 

20 

70 '67 

1,168 

75-58 

495 

75-37 

3H5 

75  51 

450 

1 

75  58 

161 

21  

76  66 

1,161 

75-52 

462 

7.5-38 

390 

75  46 

430 

75  .V8 

161 

22 

76, 58 

1 . 105 

75-48 

440 

75  43 

415 

75  40 

400 

75  58 

153 

23  

76-39 

976 

75-48 

440 

75-38 

390 

75  37 

3.85 

75  .V8 

149 

24  

76-36 

9,57 

7.5  .55 

478 

75  ■ 3S 

.390 

75-38 

390 

75  52  ‘ 

75  67 

159 

2.5 

76-38 

970 

75  50 

451 

75  51 

450 

75  38 

390 

75  53  , 

75  67 

156 

26  

76-3.5 

9.50 

75  48 

410 

75  49 

440 

75  47 

434 

75  57  , 

75  73 

154 

27 

76-28 

90.5 

75  48 

440 

75  49 

446 

75  48 

440 

75  52 

75-76 

142 

28  

76-20 

H.5.3 

7.5  48 

440 

75-51 

4.56 

75  47 

4.14 

75  67  , 

75  73 

137 

29  

76  15 

822 

75  48 

4 10 

75  48 

440 

75  47 

434 

75  II?  ! 

75  1W8 

109 

30  

76-  10 

792 

75  48 

410 

75  48 

440 

75  47 

434 

75  7vi  1 

75  (U 

9S 

31 

76  05 

762 

75-50 

484 

4 5 4 4 

434 

75  58 

8s 

Notk.— All  umiUK  lixiulitM  iiiiirkiol  tliuM  ' inli<r|Milul<><|  Itti  oimilitionii  fnmi  Jnnunry  I in  .Nnril  TJ,  tiala  not  sutlirim 
to  coiiipiitn  daily  i|ii>rtiiiri[i>i<  friiiii  Marrli  I In  .\pril  22  loti  mndil loin  (rxtiii  Noii'iiiln’r  M to  itiMViid'or  31.  data  not 
■ullioiitiit  to  uoinimlo  dully  diM-liarum  (niiii  NoviMiilier  III  to  .\ovt<iiil>i<r  3tl 
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^Monthly  Discharge  of  Assiniboine  River  at  Headiiigly,  for  the  year  1913. 

[Drainage  Area,  59,420  square  miles.] 


Month. 

DiSCH.tRGE  IN 

Second-Feet. 

Run-Off. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

1913. 

January 

500* 

0-008 

0-009 

30,700 

F ebruarv 

400' 

0-007 

0-007 

22,200 

March  

400' 

0-007 

0-008 

24,600 

April 

5,190' 

0-090 

0-100 

308,800 

May 

14,000 

7,100 

11,200 

0-189 

0-218 

688; 700 

June 

6,850 

2,800 

4,, 575 

0-077 

0-086 

272,200 

July 

5,400 

2,340 

3,825 

0-064 

0-074 

235,200 

August 

5,050 

2,625 

4,000 

0-067 

0-077 

246,000 

.September 

2,700 

1,380 

2,020 

0-034 

0-038 

120,200 

October 

1,380 

828 

1,170 

0-019 

0-022 

71,900 

November 

800' 

0-013 

0-014 

47,600 

December 

500' 

0-008 

0-009 

30,700 

The  year 

14,000 

400 

2,875 

0-C48 

0-662 

2,098,800 

1914. 

• 

Januarj' 

420 

305 

354 

0-006 

0-007 

21,800 

February 

324 

212 

318 

0-005 

0-005 

17,700 

March 

325' 

0-005 

0-006 

20,000 

April 

3,400' 

0-057 

0-064 

202,300 

May 

6,550 

5,550 

6b00 

0-103 

0-119 

375,100 

June 

5,900 

1,470 

3,300 

0-056 

0-063 

196,400 

July 

1,730 

762 

1,240 

0-021 

0-024 

76,200 

August 

840 

440 

571 

0-009 

0-011 

35,100 

September 

495 

385 

432 

0-007 

0-008 

25,700 

October 

484 

340 

409 

0-007 

0-008 

25,100 

November 

300' 

0-005 

0-006 

17,900 

December 

275 

88 

195 

0-003 

0-003 

i2;ooo 

The  year 

6,550 

88 

1,410 

0-024 

0-324 

1,025,300 

Note. — All  marked  thus  ( *)  estimated. 


Assiniboine  River  at  St.  James. 

History. — The  station  was  established  by  D.  L.  McLean  on  ^lay  13,  1912. 
It  was  abandoned  August  8,  1913,  in  favour  of  the  station  at  Headingly. 

Location  of  Section. — The  meter  section  was  located  on  the  doAvnstream 
side  of  the  Canadian  Pacific  Railway  foot-bridge  across  the  Assiniboine,  Avhich 
is  aliout  120  feet  south  of  the  Portage  Avenue  subway  at  the  western  city 
limits.  The  initial  point  is  located  on  the  north  end  of  the  hand-rail  on  the 
downstream  side  of  the  liridge. 

Records  available. — A record  of  daily  gauge  heights  Avas  obtained  for  the 
period  iXIay  14,  1912,  to  August  8,  1913,  except  during  the  winter  season,  when 
the  readings  were  made  twice  a week.  Estimates  of  daily  discharge  have  been 
made  for  the  period  ]\Iay  14  to  Octol)er31,  1912,  and  April  17  to  August  8,  1913. 

Drainage  Area. — The  area  drained  by  the  Assiniboine  al)Ove  the  St.  James 
station  is  .59, .5.50  square  miles. 

Gauge.-— \ chain  gauge  was  installed  a^  this  station.  It  Avas  located  on 
the  loAA'er  chord  of  the  bridge  on  the  upstream  side  opposite  station  2 + 00  on 
the  metering  section.  The  zero  of  the  gauge  Avas  referred  to  a bench-mark  of 
arbitrary  datum,  located  on  the  southeast  corner  of  the  abutment  at  the  north 
end  of  the  bridge,  and  marked  in  AA'hite  ])aint 

Channel. — The  channel  is  divided  into  three  sections  at  Ioaa'  Avater  and  four 
at  high,  by  the  bridge  piers.  The  channel  is  straight  for  300  feet  above  ami 
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400  feet  below  the  section.  The  bed  is  of  gravel  and  is  permanent.  The  banks 
are  high  and  not  liable  to  overflow. 

Discharge  Measurements. — The  meterings  were  made  from  the  downstream 
side  of  the  bridge  by  means  of  a small  Price  meter. 

Accuracy. — Between  gauge  heights  64-80  and  70-70  the  discharge  curve  is 
fairh^  well  defined. 


Discharge  ^Measurements  of  Assiniboine  River  at  C.P.R.  Bridge,  St.  James, 

Winnipeg,  1912-13. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec 

Feet. 

Sec.-ft. 

May 

14 

S.  S.  Scovil 

1186 

291 

1,227 

4-78 

67-46 

5,864 

25 

G.  H.  Burnham 

1187 

356 

1,160 

4-81 

68-04 

7,021 

June 

11 

44 

1187 

357 

1,608 

4-87 

68-61 

7,832 

24 

it 

1187 

293 

1,118 

4-33 

66-93 

4,841 

July 

1 

44 

1187 

291 

1,087 

407 

66-60 

4,425 

«4 

8 

44 

1187 

285 

911 

3-63 

65-91 

3,308 

it 

23 

44 

1187 

285 

863 

308 

65-42 

2,659 

-■Vug. 

3 

VV.  G.  Worden 

1187 

285 

799 

2-78 

65-16 

2,221 

27 

44 

1187 

280 

728 

2-63 

64-88 

1,914 

Sept. 

24 

A.  Pirie 

1187 

290 

1,102 

4-04 

66-46 

4,450 

Oct. 

8 

R.  H.  Nelson 

1187 

295 

1,429 

4-31 

67-44 

6,161 

tt 

.30 

44 

1197 

285 

916 

3-35 

65-58 

3,063 

Dec. 

28 

H.  M.  Nelson 

1197 

285 

779 

1-35 

66-34 

U,052 

1913. 

Jan. 

17 

A.  Pirie 

1469 

263 

399 

1-31 

65-34 

1522 

May 

7. 

G.  H.  Burnham  

1197 

197 

317 

1-38 

65-64 

U37 

(4 

3 

E.  Bankson 

1469 

360 

2,242 

4-49 

70-68 

10,056 

1 Measurement  taken  under  ice  conditions. 
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Daily  Gauge  Height  and  Discharge  of  Assiniboine  River  at  C.P.R.  Bridge, 

St.  James,  Winnipeg,  for  1912. 

Drainage  area,  59,550  square  miles. 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec, -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 
1 68-86 

Sec.-ft. 

8,300 

8,200 

2 

68-81 

S 

68-91 

8,400 

4 ... 

68-97 

8,500 

8,600 

8,400 

e;  

69-01 

6 

68-91 

7 

68-91 

8,400 

8 

. 

68-71 

8,100 

8,100 

9 ... 

68-75 

in  ... 

68-71 

8,100 

n .... 

68-61 

7,900 

12  

68-51 

7,700 

13  

68-33 

7,400 

14  

67-46 

5,900 

68-13 

7,100 

15  

67-63 

6,200 

67-91 

6,700 

16  

67-61 

6,200 

67-75 

6,400 

17  . .. 

67-81 

6,500 

67-51 

6,000 

18  . . .. 

6,600 

67-37 

5,800 

19  

67-91 

6,700 

67-26 

5,600 

20  

67-91 

6,700 

67-11 

5,350 

21  

67-95 

6,800 

67-13 

5,400 

22  

68-01 

6,900 

67-13 

5,400 

23  ... 

68-05 

6,900 

66-97 

5,100 

24  

68-07 

7,000 

66-95 

5,100 

25  

68-04 

6,900 

66-97 

5,100 

26  

68-21 

7,200 

66-95 

5,100 

27  ... 

68-41 

7,600 

66-91 

5,000 

28  ... 

68-41 

7,600 

66-81 

4,850 

29  

68-61 

7,900 

66-75 

4,750 

30  

68-81 

8,200 

66-65 

4,600 

31 

68-91 

8,400 

July. 

August. 

September. 

October. 

1 

66-60 

4,500 

65-23 

2,390 

64-77 

1,750 

67-01 

5,200 

2 

166-49 

4,350 

65-23 

2,390 

64-67 

1,620 

67-15 

5,400 

3 

66-41 

4,200 

65-13 

2,250 

64-61 

1,540 

67-27 

5,600 

4 

66-27 

4,000 

65-15 

2,280 

1 64-67 

1,620 

67-39 

5,800 

5 

66-37 

4,150 

65-09 

2,190 

64-73 

1,700 

67-55 

6,100 

6 

66-23 

3,950 

65-25 

2,420 

64-63 

1,560 

67-61 

6,200 

7 

1 65-96 

iion 

65  • 1 Q 

2 330 

64-75 

1 720 

97-51 

6,000 

8 

65-66 

3,000 

65-17 

2,300 

64-93 

1,970 

1 67-51 

6,000 

9 

1 65-64 

3,000 

65-19 

2,330 

64-85 

1,860 

67-45 

5,900 

10 

65-58 

2,900 

65-21 

2,360 

64-79 

1,780 

' 67-27 

5,600 

11 

1-65-51 

2,800 

65-21 

2,360 

‘ 64-85 

1,860 

67-01 

5,200 

12 

1 65-44 

2,700 

65-19 

2,330 

64-91 

1,940 

66-99 

5,100 

13 

1 65-38 

2,600 

65-15 

2,280 

65-27 

2,450 

68-97 

5,100 

14 

1 65-31 

2,500 

65-17 

2,300 

65-47 

2,740 

66-79 

4,850 

15 

65-24 

2,400 

65-19 

2,330 

‘ 65-64 

3,000 

66-70 

4,700 

16 

1 65-17 

2,300 

65-15 

2,280 

65-81 

3,250 

66-61 

4,5.50 

17 

1 65-10 

2,200 

65-13 

2,250 

66-01 

3,600 

66-49 

4,350 

18 

65-01 

2,080 

65-07 

2,160 

66-11 

3,750 

66-37 

4,150 

19 

65-01 

2,080 

65-05 

2,140 

> 66-23 

3,9.50 

66-33 

4,100 

20 

65-03 

2,110 

64-99 

2,050 

t 66-32 

4,100 

66-27 

4,000 

21 

65-09 

2,190 

64-93 

1,970 

66-47 

4,. 300 

66-23 

3,950 

22 

65-21 

2,360 

64-85 

1,860 

66-41 

4,200 

66-21 

3,900 

23 

65-41 

2,650 

64-87 

1,890 

66-41 

4,200 

66-05 

3,650 

24 

65-38 

2,600 

65-01 

2,080 

66-47 

4,300 

65-93 

3,450 

25 

65-31 

2,500 

64-91 

1,940 

66-51 

4,400 

65-91 

3,400 

26 

65-39 

2,600 

» 64-84 

1,850 

66-57 

4,500 

65-89 

3,400 

27 

65-27 

2,450 

64-77 

1,7,50 

> 66-68 

4,6.50 

65-85 

3,300 

28 

65-17 

2,300 

64-67 

1,620 

66-79 

4,800 

> 65-85 

3,300 

29 

65-15 

2,280 

64-71 

1,670 

66-81 

4,850 

* 65-85 

3,, 300 

30 

65-13 

2,250 

64-81 

1,810 

66-93 

5,100 

* 65-85 

3,300 

31 

65- 15 

2,280 

04-81 

1,810 

* 65-85 

3,300 

November. 


67-17 

65-85 

66-31 

67-55 

65-07 

67-07 

68-41 

66-50 

66-34 

1,052 

December. 


Note — All  gauge  heights  marked  thus  (*)  interpolated, 
not  sufficient  to  compute  daily  discharges. 


Winter  conditions  from  November  1 to  December  31;  data 
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Daily  G^uge  Height  and  Discharge  of  Assiniboine  River  at  C.P.R.  Bridge, 

St.  James,  Winnipeg,  for  1913. 

Drainage  area,  59,550  square  miles. 


Day. 

January. 

Februarj'. 

March. 

April. 

Maj'. 

June. 

Gauge 

Height, 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

70-40 

70-69 

70-84 

70- 93 

71- 52 

72- 27 
72-46 
72-59 
72-68 
72-68 

72-64 

72-48 

72-38 

72-12 

71-80 

71-68 

71-46 

71-2.J 

71-12 

70-85 

70-72 

70-53 

70-31 

70-06 

69-81 

69-62 
69-33 
69-10 
68-86 
68 -.58 
68-40 

Sec.-ft. 

10.900 

11.400 

11.700 
11,800 
12,800. 

14.100 

14.400 

14.700 
14,800 
14,800 

14.800 

14.500 

14.300 

13.900 

13.300 

13.100 

12.700 

12.400 
12,200 

11.700 

11.500 
11,200 

10.800 

10.400 
9,900 

9,600 

9,100 

8,700 

8,300 

7,800 

7.500 

Feet. 
1 68-30 
68-24 
68-10 
67-91 
67-88 

67-80 

67-59 

67-49 

67-32 

67-11 

67-18 

67-07 

66-91 

66-89 

66-89 

66-61 

66-73 

66-64 

66-45 

66-34 

66-38 

66-21 

66-20 

66-07 

66-07 

65-88 

65- 85 

66- 02 
65-69 
65-69 

Sec.-ft. 

7.400 

7.300 

7.000 
6,700 

6.700 

6.500 
6,200 

6.000 

5. 700 

5.400 

5.500 

5.300 
5,000 
5,000 
5,000 

4,550 

4,750 

4.600 

4.300 
4,100 

4,200 

3,900 

3,900 

3.700 
3,700 

3.400 

3.300 

3.600 
3,050 
3,050 

2 

3 

65-39 

65-74 

67-06 

67-24 

67-24 

4 

66-12 

5 

6 

7 

65-64 

437 

8 

9 

10 

65-45 

65-65 

11 

12 

13 

14 

74-29 

77-37 

70- 50 
72-78 
72-78 
72-81 
72-45 

72-27 

71- 58 
71-13 
70-90 
70-75 

70-61 

70-48 

70-44 

70-43 

70-44 

15 

65-23 

16 

17 

65-44 

522 

65-55 

65-63 

15,000 

15,000 

15.000 
14,400 

14.100 

13.000 
12,200 
11,800 
11,500 

11,300 

11.100 

11.000 
11,000 
11,000 

18 

19 

20 

21 

22 

23 

24 

65-71 

25 

26 

27 

65-57 

65-77 

28 

29 

30 

31 

65-95 

July. 

-■5ug 

ust. 

September. 

October. 

November 

December. 

1 

65-87 

3,300 

67-18 

5,500 

2 

65-74 

3,150 

67-11 

5,350 

- 

3 

65 ’53 

2,850 

66-81 

4 i 8.50 

4 

65-49 

2,750 

66-91 

5j)00 

5 

65-51 

2,800 

66-84 

4^900 

6 

65-55 

2,850 

67-01 

5,200 

7 

65-42 

2,650 

67-22 

5]5(M) 

8 

65-42 

2 , 650 

68-31 

7^400 

9 

65-38 

2,600 

■ 

10 

65-42 

2,650 

11 

65-66 

3,0.50 

12 

65  - 65 

3,000 

13 

65-92 

3,4.50 

14 

66-01 

3,600 

15 

66-29 

-i;o,50 

16 

66-49 

-1,3.50 

■ 

17 

66-62 

4., 5.50 

18 

66-72 

4,700 

19 

66-75 

-1,7.50 

20 

66-88 

5,000 

21 

66-97 

5,  UK) 

22  

67-02 

5,2iMI 

23  

67  12 

5,3.50 

24 

67-27 

5,600 

25 

67-31 

5,750 

26  . . 

67-32 

5,7'Hl 

27 

67-28 

5,6  81 

28 

67-30 

5,7i8l 

29 

67-25 

5,6  81 

30 

67-28 

5,6  8) 

31  . 

67-21 

5,, 500 

Notk  .mi  I’lmge  liiMglitH  itiiii’Ui'il  tlmx  (')  mti>r|Hiluiitil.  Curve  nut  wull  delini'il  iiliove  bhUiK'  IiimbIiI  fvS  7ti  |r><> 
I'lmilil iiiiiN  Iroiii  Jiimiiiry  I to  .\|iiil  III.  (Iutiin.it  huIIu'ii'Ii^  In  (<oiii|iut(<  di.’<i'lmi):iv.i 
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Monthly  Discharge  of  Assiniboine  River  at  C.P.R,  Bridge,  St.  James, 

Winnipeg,  for  the  \ear  1912. 

(Drainage  area,  59,550  square  miles.) 


t 

Disch.^rge  IN’  Second-Feet. 

Run-Off. 

Month. 

Maximum. 

Minimum . 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

Mav  

8,400 

*6,300 

0-106 

0-122 

387,400 

8,600 

4,600 

6, 700 

0-112 

0-125 

398,700 

4,. 500 

2,080 

2,800 

0-047 

0-054 

172,200 

2,390 

1,620 

2, 130 

0-036 

0-042 

131,000 

5,100 

1,540 

3.100’ 

0-052 

0-058 

184,400 

6,200 

3,300 

4,600 

0-077 

0-089 

282,800 

1,052 

8,600 

1,052 

437 

4,250 

0-072 

0-490 

1,556,500 

1913 

15,000 

*10,000 

0-168 

0-187 

595,000 

Mav.  

14,800 

7 , 500 

11,900 

0-200 

0-231 

731,700 

June 

7,400 
5, 750 

3,0.50 

2,600 

4.9.50 

4. 1.50 

0-083 

0-070 

0-093 

0-081 

294,550 

255,170 

*4,000 

0-067 

0-077 

246,000 

15,000 

437 

7,000 

1 

0-117 

0-672 

2,123,220 

Note. — All  marked  thus  (*)  estimated. 


SHELL  RIVER. 

The  Shell  river  is  one  of  the  largest  tributaries  of  the  Assiniboine,  emptying 
into  that  river  in  tp.  23,  R.  29,  W.P.IM.  The  source  of  the  river  is  on  the 
northwestern  slope  of  the  Duck  mountains,  which  it  parallels  for  a considerable 
distance,  the  course  being  almost  due  south  for  the  entire  length  of  the  river. 
About  5 miles  from  the  junction  with  the  Assiniboine  it  turns  sharply  to  th 
west  and  flows  in  that  direction  to  its  mouth. 

The  watershed  drained  is  narrow,  lying  between  the  Swan  and  Assiniboine, 
except  at  the  upper  ])art,  where  it  opens  out  to  a width  of  about  35  miles,  the 
total  length  of  the  basin  being  about  60  miles,  though  the  river  itself  has  a 
length  of  90  miles. 

In  the  upper  waters  the  river  flows  through  the  Duck  mountain  forest 
reserve,  a district  in  which  valuable  timber  is  to  be  found.  The  valley  of  the 
river  is  narrow  and  cpiite  deep,  varying  between  100  and  350  feet.  The  valley 
itself  is  gravelly  and  boulder-strewn,  but  the  land  forming  the  upper  benches 
and  table  land  is  good  for  agriculture. 

At  Assessippi,  the  only  town  located  on  the  stream,  a small  flour  mill  was 
operated  by  water-power  from  1884  to  1911,  in  which  year  the  dam  was  washed 
out. 

Shell  River  at  Assessippi. 

History. — The  first  metering  of  the  Shell  at  Assessi])pi  was  taken  by  W.  J. 
Ireland  on  September  15,  1913,  but  the  jioint  at  which  the  measurement  was 
made  was  not  considered  suitalile  as  a ]ioint  for  a ])ermanent  section.  This 
point  was  at  the  bridge  just  below  the  dam.  A second  section  was  estalilished 
l)y  E.  J.  Budge  on  January  16,  1914,  which  was  a (piarter  of  a mile  below  the 
bridge;  this  latter  section  was  afterwards  abandoned  for  one  which  was  located 
by  C.  ().  Allen  on  June  9,  1914. 
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Location  of  Section. — The  section  finally  located  on  the  Shell  River  at 
Assessippi  is  mile  downstream  from  the  Assessippi  bridge,  2 miles  below 
the  mouth  of  Bear  creek,  133/2  miles  from  Russell,  and  20  miles  south  of  Roblin. 
The  initial  point  is  marked  by  a nail  driven  in  the  base  of  a blazed  tree,  which 
is  on  the  right  bank. 

Records  available. — Daily  gauge  heights  have  been  obtained  since  June  9, 
1914,  and  estimates  of  daily  discharge  for  the  same  period  have  been  made. 

Drainage  Area. — The  area  tributary  to  the  Shell  above  the  meter  section 
is  930  square  miles.  It  lies  between  the  watersheds  of  the  Valley  river  on  the 
east  and  the  Assiniboine  on  the  west. 

Gauge. — A G-foot  vertical  staff  gauge  was  placed  600  feet  down.stream 
from  D.  Martel’s  house,  and  about  1 mile  above  the  meter  section.  The  gauge 
is  referred  to  a bench-mark,  which  is  a nail  driven  into  the  foot  of  a blazed 
scrub  oak  tree  standing  14  feet  back  from  the  gauge.  The  datum  is  arbitrary. 
On  November  18  it  was  discovered  that  back-water  effect  was  being  caused 
between  the  gauge  and  the  meter  section  bj''  beaver  dams.  A new  gauge  was 
therefore  established  at  the  meter  section,  which  was  referred  to  a temporary 
bench-mark  placed  on  the  side  of  a 6-inch  poplar  tree,  blazed,  standing  100  feet 
above  the  meter  station  on  the  right  bank. 

Channel. — For  60  feet  above  the  section  and  150  feet  below,  the  channel 
is  straight;  the  bottom  is  of  small  rock  and  gravel,  and  is  permanent.  The 
banks  are  high  and  clear  and  are  not  liable  to  overflow.  The  current  is  swift. 

Discharge  Measurements. — ^Measurements  are  made  by  means  of  a cable 
carrier  travelling  on  a calJe  stretched  across  the  stream  at  the  section.  Sufficient 
measurements  have  been  taken  to  define  a discharge  curve. 

Accuracy. — The  curve  is  well  defined  over  a range  in  stage  of  1-3  feet  for 
open-water  conditions.  Discharge  curve  for  winter  conditions  is  not  so  well 
defined. 


Discharge  AIeasuremexts  of  Shell  River  at  Assessippi  Bridge,  1913-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

191.3 

Feet. 

Sep  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

W.  J.  Iroland 

1,469 

83 

93 

2-30 

•1143 

Nov.  19. . 

C.  O.  Allen 

1,375 

89 

78 

1-89 

149» 

1911 

Jan.  10. . 

10.  J.  

1 , 402 

31 

29 

1-33 

39' 

.Mar.  18... 

C.  O.  Allen  

1,490 

25 

30 

2-87 

104> 

•May  12... 

C.  < ).  AlU^n 

1 , 497 

93 

220 

7-71 

174> 

June  9. . 

C3.  ( ).  A lion 

1 , 7I«» 

45 

89 

3-21 

92-33 

2,stV> 

July  1.0... 

O.  Allen 

1,700 

30 

S3 

2- 12 

91-45 

112> 

Au(£.  9.  . . 

M.  H.  .Madden 

1,700 

33 

39 

1-37 

91-02 

54> 

Auk.  31 . . 

A.  ririe 

1 , 940 

35 

38 

151 

91-05 

5,>» 

.Se|)t . 21.. 

M.  H.  Madden 

1,911 

34 

40 

1-25 

91 -m 

51> 

Ocl.  23.. 

.M  H.  MaiLlen 

1,912 

30 

50 

1-42 

91-10 

72> 

Nov.  18... 

.M  . H.  .Madden.. . 

1,912 

34 

40 

1-50 

91  42 

71* 

Dee.  0... 

'1'.  J . .VlfMire. . 

1,920 

39 

32 

1 40 

91-04 

44‘ 

Notk. — (')  Hclow  ;\KH(tHMip|)i  l>ri(lK<‘.  (*)  .\liovc  Axwitnippi  (’).Vt  .\»wtwaippi  Ico  iiu'u.surxMm>Jit 
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Daily  Gauge  Height  and  Discharge  of  Shell  River  at  Assessippi,  for  1914. 

Drainage  area,  930  square  miles. 


Day. 

January. 

February 

March 

April 

May 

June 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

f 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3 

5 

(t. 

7 

g 

9 

92-32 

287 

10 

92  26 

273 

l\ 

92-19 

257 

12 

92-11 

239 

13 

92-04 

224 

14 

91-99 

213 

91-90 

213 

16 

91-94 

202 

17 

91-92 

198 

18 

91-88 

190 

19 

91-84 

182 

91-82 

178 

21 

91-78 

170 

22 

91-76 

160 

23 

91-74 

163 

24 

' 91-71 

157 

25 

91-68 

151 

*>6 

91-66 

148 

27 

91-64 

144 

28 

191-62 

141 

29 

91 -.'ll 

135 

30 

91-70 

155 

31 

July 

August 

September 

October 

November 

December 

1 

91-69 

153 

91-12 

65 

91-02 

54 

91-03 

55 

91-14 

68 

91-50 

47 

2 

91-64 

144 

91-11 

64 

91-01 

53 

91-03 

55 

91-14 

68 

91-57 

49 

3 

91-62 

141 

91-09 

62 

90-99 

51 

91-04 

56 

91-14 

68 

91-59 

43 

4 

91-56 

130 

91-07 

60 

90-96 

48 

91-06 

59 

91-14 

68 

91-63 

43 

5 

91-56 

130 

91-06 

59 

90-96 

48 

91-06 

59 

91-14 

68 

91-67 

44 

6 

91-58 

133 

91-04 

56 

91-00 

52 

91-07 

00 

91-14 

68 

91-67 

21 

7 

91-54 

126 

91-02 

54 

91-04 

56 

91-08 

61 

91-14 

68 

91-59 

15 

8 

91-51 

121 

91-01 

53 

91-06 

59 

91-12 

65 

91-02 

54 

91-63 

19 

9 

91-48 

116 

91-01 

53 

91-10 

63 

91-14 

68 

91-09 

02 

91-65 

17 

10  

91-44 

109 

91-00 

52 

91-12 

65 

91-16 

70 

91-09 

62 

91-67 

15 

11 

91-44 

109 

91-00 

52 

91-10 

63 

91-18 

72 

91-09 

62 

91-77 

15 

12 

91-54 

126 

90-99 

51 

91-09 

62 

91-22 

78 

91-04 

56 

91-87 

20 

13 

91-46 

113 

90-98 

50 

91-07 

60 

91-21 

76 

91-02 

54 

91-67 

10 

14  

91-42 

106 

90-96 

48 

91-06 

59 

91-19 

74 

90-99 

51 

91-57 

12 

15  

91-44 

109 

90-95 

47 

91-05 

58 

91-19 

74 

91-14 

56 

91-57 

12 

16  

91-44 

109 

90-94 

46 

91-05 

58 

91-20 

75 

91-14 

56 

91-07 

7 

17 

91-42 

106 

90-96 

48 

91-04 

56 

91-20 

75 

91-29 

07 

91-87 

4 

18 

91-38 

100 

90-95 

47 

91-04 

56 

91-20 

75 

91-40 

71 

92-27 

50 

19  

91-36 

97 

90-94 

46 

91-04 

56 

91-20 

75 

91-40 

71 

92-07 

50 

0 

91-34 

95 

90-93 

45 

91-04 

56 

91-19 

74 

91-47 

09 

91-57 

24 

21 

91 -.32 

92 

90-92 

44 

91-04 

56 

91-19 

74 

91-47 

69 

91-47 

20 

22 

91-30 

89 

90-98 

50 

91-04 

56 

91-18 

72 

91-47 

69 

91-67 

10 

23  

91-27 

85 

90-96 

48 

91-03 

55 

91-17 

71 

91-45 

67 

91-77 

3 

24 

91-24 

81 

90-95 

47 

91-03 

55 

91-17 

71 

91-45 

67 

91-77 

3 

25 

91-24 

81 

90-98 

50 

91-03 

55 

91-16 

70 

91-47 

60 

91-97 

2 

26 

91-21 

76 

91-01 

53 

91-03 

55 

91-15 

69 

91-47 

60 

92-07 

10 

27 

91-18 

73 

91-01 

53 

91-03 

55 

91-14 

68 

91-49 

01 

92-47 

43 

28 

91-10 

70 

91-04 

56 

91-03 

55 

91-14 

68 

91-51 

54 

92-67 

62 

29 

91-17 

71 

91-04 

56 

91-03 

55 

91-14 

68 

91-53 

55 

92-77 

07 

30 

91-16 

70 

91-04 

56 

91-03 

55 

91-14 

68 

91-50 

53 

92-77 

67 

^1 

91-14 

68 

91-03 

55 

91-14 

68 

92-77 

02 

Kotbs. — (*)  Interpolated.  Ice  conditions  November  15  to  end  of  year. 
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Monthly  Discharge  of  Shell  River  at  Assessippi,  for  1914. 

Drainage  area,  930  square  miles. 


Month. 

Discharge  in'  Secon'd-Feet. 

Run’-Off. 

Maximum. 

Minimum. 

Mean. 

Per 

Square 

mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

1914 

0 

June  

287 

135 

1190 

0-204 

0-228 

11,300 

July 

153 

68 

104 

0-112 

0-129 

6,400 

August 

65 

44 

52 

0-056 

0-065 

3,200 

September 

65 

48 

56 

0-060 

0-067 

3,330 

October 

78 

55 

68 

0-073 

0-084 

4,180 

November 

71 

51 

63 

0-068 

0-076 

3,750 

December 

67 

12 

28 

0-030 

0-035 

123 

The  period 

287 

2 

80 

0 086 

0-684 

32,283 

Note. — All  marked  thus  (*)  estimated.  Ice  conditions  from  November  15  to  end  of  year. 


BIRDTAIL  CREEK. 

Birdtail  creek  is  one  of  the  small  tributaries  of  the  Assiniboine  river.  It 
joins  the  latter  in  Indian  Reserve  No.  57.  The  source  of  the  river  is  on  the 
south  slope  of  the  Riding  mountains,  and  the  course  is  generally  south  from  the 
headwaters  to  the  mouth. 

The  upper  part  of  the  drainage  area,  which  is  400  square  miles,  is  very 
well  timbered,  and  lumbering  has  been  carried  on  in  the  district.  Towards 
the  mouth  the  land  is  given  up  to  agriculture. 

There  was  some  question  of  a small  power  develoinnent  on  the  river,  so 
records  of  the  discharge  have  been  kept.  These  show  that  the  povxr  output 
would  be  very  small,  and  subject  to  interruption  during  the  winter  months. 


Birdtail  Creek  At  Birtle. 


Ilislory. — This  station  was  estaldished  IMay  14,  1914,  by  C.  O.  Allen. 

Localion  of  Seclion. — The  meter  section  is  located  on  the  downstream  side 
of  the  Birtle  traflic  bridge  on  the  roatl  between  the  C'anadian  Pacific  Railway 
station  and  the  town  of  Birtle,  1 mile  from  the  Canadian  Pacific  railway.  The 
initial  point  is  j)aint(“d  on  the  hand-rail  of  the  bridge  at  the  left  eiul  of  the 
downstream  side. 


Uecords  nvailahlc. — The  estimat(‘s  of  daily  discharge  have  been  deiluced 
from  May  14,  1914,  to  November  15,  1914,  covering  the  oi)cn-water  season. 
Daily  gauge;  heights  have  been  (obtained  from  May  14  to  Decianber  5,  1914. 

DraiiuKjc  Area. — The  drainage  area  is  401)  sepiare'  miles,  c.Ktemling  from 
the  Hiding  mountains  .soutluaist  to  the  Assiniboine. 


(I'aiujc-  A vertical  staff  enamelled  gauge'  is  fastened  te>  the  floor  of  tlie 
leridge,  and  is  re'ferred  to  a bench-mark  se't  to  arleitrary  datum.  The  bt'neh- 
inark  is  on  top  of  a bolt  on  the*  neerthwe'st  e'orne*r  of  tin*  leridge*. 

CIkuiucI.  'The;  stre'am  is  eeenline'el  te)  one  e'lianne'l  at  all  stage's,  feer  250  feet 
abeeve;  anel  100  fe'e't  be'leew  the*  se'e-tiem,  the*  e-hanne'l  is  straight.  'I'lu*  current  is 
fairly  swift,  anel  the*  banks  are*  high  anel  e'le*ar  anel  ne>t  lialele*  te)  eevcrllow.  'I'he 
beet.toin  e)f  the*  stre*ani  is  e>f  muel  anel  harel  e*lay,  iu)t  lialeh*  te>  shift. 
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Discharge  Measurements. — The  measurements  are  taken  from  the  down- 
stream side  of  the  traffic  bridge  under  open-water  conditions.  For  winter 
conditions,  measurements  are  made  from  the  ice. 

Accuracy. — The  discharge  curve  is  only  fairly  well  defined  over  a range 
in  gauge  height  of  3 feet,  extending  from  88-5  to  91-5.  Between  89-0  and 
89-5  the  curve  is  not  sufficiently  well  defined  to  admit  of  accurate  estimated 
discharge. 


Discharge  ^Measurements  of  Birdtail  Creek  at  Birtle,  for  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
.Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Jan 

14 

1,462 

16-0 

121 

0-25 

3-0  > 

May 

14..!! 

C.  O.  Allen 

1,497 

79-6 

282-0 

1-92 

91-49 

.544-1 

June 

11. . . . 

1,760 

68-0 

12.5-0 

0-94 

89-49 

118-0 

Aug. 

11. . . . 

M.  S.  Madden 

1,760 

46 '5 

70-0 

0-02 

88 -.50 

1-4 

(t 

29  ... 

Pirie 

1,940 

51-0 

82-0 

0-10 

88-74 

8-4 

Sept. 

23... 

M.  S.  Madden 

1,911 

.52-5 

91-0 

0-02 

88-95 

0-2 

Oct. 

22... 

U 

1,912 

53-5 

102-0 

- (1-11 

89-06 

11-0 

Nov 

17  .. 

<< 

1,912 

50-0 

92-0 

0-16 

88-96 

15-2 

Dec. 

7. . . . 

T.  J.  Moore 

1,920 

52-0 

50-0 

0-12 

88-91 

6-01 

^Measurements  taken  under  ice  conditions. 


/ 


MAyiTOBA  HYDROGRAPHIC  SURTEY 


183 


SESSIONAL  PAPER  No.  25f 


f>n  r.  Nf.-miUiii  Kapitls.  M<-U-r  WiCtion,  .‘•'uiiiiiht  conditiona.  N<dson  River,  Manitou  Rapids.  Meter  aocLion,  \\  int(>r  CDiiditiona. 
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Daily  Gauge  Height  and  Discharge  of  Birdtail  Creek  at  Birtle,  for  1914. 

[Drainage  area,  400  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

89-29 

Sec.-ft. 

71 

2 

89-29 

71 

3 

89-29 

71 

4 

89-24 

60 

5 

89-64 

144 

6 

• 

89-69 

155 

7 

89-69 

155 

8 

89-69 

155 

9 

89-59 

135 

10  

89-59 

135 

11  

89-49 

113 

12  

89-39 

92 

13  

89-34 

81 

14  . 

91-44 

532 

89-29 

71 

15  

91-19 

477 

89-24 

60 

16  

90-74 

378 

89-19 

50 

17  

90-24 

270 

89-14 

38 

18  

90-04 

228 

89-09 

29 

19  

90-04 

228 

88-99 

16 

20  

90-04 

228 

88-94 

14 

21 

89-84 

186 

88-89 

12 

22 

89-74 

165 

88-89 

12 

23  

89-64 

144 

88-89 

12 

24  

89-54 

123 

88-84 

10 

25 

89-54 

123 

88-84 

10 

26 

89-49 

113 

88-84 

10 

27 

88-44 

102 

88-84 

10 

28 

88-44 

102 

88-79 

9 

29 

89-44 

102 

88-79 

9 

30 

89-39 

92 

88-99 

16 

31 

89-34 

81 

July. 

August. 

September. 

October. 

November. 

December. 

1 .... 

89-14 

38 

88-54 

3 

88-69 

6 

88-79 

9 

89-00 

16 

88-90 

0 

89-24 

60 

88-54 

3 

88-69 

6 

88-79 

9 

89-00 

16 

88-90 

3 

89-14 

38 

88-49 

. 3 

88-69 

6 

88-79 

9 

89-00 

16 

88-90 

4 

89-09 

29 

88-49 

3 

88-69 

6 

88-79 

9 

89-00 

16 

88-90 

88-99 

16 

88-49 

3 

88-69 

6 

88-84 

10 

88-95 

14 

88-90 

6 

88-94 

14 

88-49 

3 

88-69 

6 

88-84 

10 

88-95 

14 

88-89 

12 

88-49 

3 

88-74 

7 

88-89 

12 

88-95 

14 

8 

88-89 

12 

88-49 

3 

88-74 

88-94 

14 

88-95 

14 

9 

88-84 

10 

88-44 

0 

88-74 

88-99 

16 

88-95 

14 

10 

88-79 

9 

88-44 

9 

88-79 

9 

89-04 

22 

88-95 

14 

11 

88-84 

10 

88-49 

3 

88-79 

9 

89-04 

22 

88-95 

14 

12 

88-84 

10 

88-49 

3 

88-79 

9 

89-04 

22 

88-90 

12 

13  . 

88-79 

9 

88-49 

3 

88-79 

9 

89-04 

22 

88-90 

12 

14 

88-79 

9 

88-44 

2 

88-84 

10 

89-09 

29 

88-90 

12 

Ifi 

88-79 

9 

88-44 

9 

88-84 

10 

89-09 

29 

88-90 

12 

16 

88-84 

10 

89-49 

3 

88-84 

10 

89-09 

29 

88-95 

17 

88-80 

12 

80 -(t4 

22 

88-79 

9 

89-10 

31  • 

88-98 

18 

88-80 

12 

80-04 

22 

88*79 

9 

89-10 

31 

88-95 

19 

88-80 

12 

88-00 

16 

88-79 

9 

89-10 

31 

88-90 

20 

88-84 

10 

88-00 

16 

88*84 

10 

89-05 

23 

88-90 

21 

88-70 

9 

88-04 

14 

88-89 

12 

89-05 

23 

88  90 

22 

88-74 

88-04 

14 

88-89 

12 

89-07 

26 

88-90 

23 

88-60 

6 

88-80 

12 

88-K4 

10 

89-00 

16 

88-90 

24 

88-60 

G 

88-80 

12 

88*79 

9 

89-00 

16 

88-90 

25 

88-60 

G 

88-84 

in 

XX- 74 

7 

89-00 

16 

88-90 

26 

88-64 

5 

88-84 

10 

88-74 

89-00 

16 

88-90 

27 

88-50 

4 

88-84 

10 

XX -74 

7 

89-00 

16 

88-90 

28 

88-50 

4 

88-70 

9 

XX -74 

7 

89-00 

16 

88-90 

29 

88-54 

3 

88-74 

XX -X4 

10 

89  - 00 

16 

88-90 

30 

88-54 

3 

88-74 

7 

88-84 

10 

89-00 

10 

88-90 

31 

88-54 

. 3 

88-69 

6 

89-00 

16 

Note. — Ice  conditions  from  November  16  to  December  31,  data  not  sufficient  to  compute  daily  discharges. 
Above  gauge  height  89-50  the  curve  is  ill-defined. 
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Monthly  Discharge  of  Birdtail  Creek  at  Birtle,  for  the  year  1914. 


[Drainage  area,  400  square  miles.] 


Month. 

Disch-^hge  IX 

SECOXD-rEET. 

Rtrx-OPT. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

inile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

1914. 

May 

532 

81 

»220 

0-550 

0-634 

13,500 

June 

165 

9 

61 

0-152 

0-170 

3,625 

July 

60 

3 

13 

0-033 

0-038 

799 

August 

22 

2 

7 

0-018 

0-021 

430 

Septennber 

12 

6 

8 

0-020 

0-023 

476 

October 

31 

9 

19 

0-048 

0-055 

1,170 

>10 

0-025 

0-029 

595 

December 

>5 

0-013 

0-015 

307 

The  period 

532 

2 

43 

0-107 

0-985 

20,902 

Note. — ^All  marked  thus  (*)  estimated. 


LITTLE  SASKATCHEWAN  RIVER. 

The  source  of  the  Little  Saskatchewan  river  is  on  the  southern  slope  of 
the  Riding  mountains.  It  flows  in  a general  southeasterly  direction  until  it 
reaches  the  town  of  Minnedosa  in  tp.  15,  R.  18,  W.P.M.,  at  which  point  it 
turns  and  flows  almost  southwest  to  its  junction  wth  the  Assiniboine  river  in 
tp.  10,  R.  20,  W.P.M.,  about  8 miles  west  of  the  citj'  of  Brandon. 

The  drainage  area  is  1,640  square  miles.  In  the  upper  part  of  the  basin 
there  are  numerous  small  lakes;  in  this  section  the  greater  part  of  the  drainage 
is  obtained;  the  largest  tributary,  the  Rolling  river,  enters  the  Little  Saskat- 
chewan about  13  miles  above  Minnedosa. 

In  the  upper  waters  the  country  is  covered  to  a considerable  extent  by 
stands  of  good  merchantable  timber,  a considerable  portion  of  which  is  within 
the  forest  reserve.  The  rest  of  the  country  drained  is  very  well  settled,  the 
land  offering  splendid  opportunity  for  agriculture. 

The  river  valley  is  well  defined,  Ij'ing  between  100  and  300  feet  below  the 
general  level  of  the  surrounding  country.  It  varies  in  width  between  one-quarter 
of  a mile  and  Ij  miles,  the  course  of  the  river  in  the  valley  bottom  being  very 
sinuous,  almost  doubling  its  length  over  the  total  length  of  the  drainage  basin. 

A number  of  small  towns  are  to  be  found  along  the  course  of  the  river,  as 
Rivers,  Gautier,  Rapid  City,  Rivenlale,  and  Minnedosa,  the  latter  having  a 
population  of  about  1,700.  There  are  jiossible  power  sites  on  the  river,  three 
of  whicli  have  been  developed;  these  are  at  Minnedosa,  Rapid  City,  ami  the 
Brandon  Power  Company’s  plant,  about  2 miles  from  the  mouth  of  the  river. 


Little  Saskatchewan  River  at  Bilhey’s  Bridge. 


Jlisturij. — 44io  station  on  the  Little  Saskatchewan  at  Bilbey’s  bridge  was 
established  on  March  18,  1914,  by  W.  .1.  Ireland.  Prt*vious  to  the  establi>h- 
ment  of  this  station  a section  was  used  on  the  <lown.streain  sidi'  of  the  briilge, 
but  was  abandoned,  being  unsuitable. 

Lucntion  of  Section. — Tin*  meter  section  is  located  -100  feet  di>wnstreain 
from  Bilbey’s  traflic  bridge.  It  is  12  miles  northw(‘st  of  Minnedosa,  5 miles 
west  of  Clan  William,  and  G miles  <Iownstream  frmn  tlie  junctitm  of  the  Little 
Saskatchewan  and  Rolling  rivers. 
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Records  available. — Records  of  daily  gauge  heights  have  been  secured  from 
April  25,  1914.  Sufficient  meterings  have  been  made  to  define  a discharge 
curve,  and  estimates  of  daily  discharge  have  been  prepared  for  the  open-water 
season,  April  25  to  November  29,  1914.  Under  ice  conditions,  estimates  of 
daily  discharge,  based  upon  discharge  measurements  taken  during  the  period, 
have  been  made  for  the  interval  November  29  to  December  31. 

Drainage  Area. — The  area  tributary  to  the  Little  Saskatchewan  above 
Bilbey’s  bridge  is  1,120  square  miles. 

Gauge. — A 9-foot  vertical  staff  enamelled  gauge  is  fastened  to  a pile  which 
is  64  feet  from  the  north  end  of  the  bridge  on  the  downstream  side.  It  is  referred 
to  a bench-mark  set  to  arbitrary  datum  and  marked  by  a spike  driven  in  the 
sleeper  at  the  north  end  of  the  bridge  at  the  downstream  side. 

Channel. — For  500  feet  above  the  section  and  300  feet  below,  the  channel 
is  straight.  At  all  stages  the  river  is  confined  to  one  channel;  the  bed  of  the 
stream  is  of  sand  and  gravel,  and  fairly  permanent;  the  banks  are  low  and 
subject  to  overflow  at  extreme  stages. 

Discharge  Measure  merits. — Discharge  measurements  are  made  by  means  of 
a cable  carrier  which  travels  on  a cable  stretched  across  the  river  at  the  section. 
The  measurements  cover  a range  in  stage  of  2-5  feet. 

Accuracy. — The  discharge  measurements  taken  do  not  define  the  discharge 
curve  very  well,  due  to  difficulty  in  obtaining  accurate  soundings  at  the  section. 


Discharge  ^Measurements  of  Little  Saskatchewan  River  at  Bilbev’s  Bridge, 

1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

March 

18 

W.  J.  Ireland 

1,462 

49 

204 

0-31 

95- 45 

641 

April 

25 

M.  S.  Madden 

1,462 

73 

371 

1-57 

95-88 

583 

30 

\V.  J.  Ireland 

1,375 

78 

187 

1-66 

95-25 

310 

May 

15 

C.  0.  .\llen 

1,497 

79 

324 

2-07 

96-50 

671 

June 

5 

1,760 

76 

224 

1-39 

95-09 

310 

July 

14 

U 

1,760 

76 

166 

0-47 

94-36 

78 

Aug. 

7 

M.  S.  Madden 

1,760 

74 

140 

94-02 

1-3 

26 

A.  Pirie 

1,940 

75 

1.39 

0-25 

94-04 

35 

Sept. 

22 

M.  S.  .Madden 

1,911 

76 

143 

0-27 

93-99 

36 

Oct. 

21 

it 

1,912 

iO 

139 

0-.35 

93-96 

49 

Nov. 

14 

U 

1,912 

49 

179 

0-19 

93-96 

341 

Dec. 

3 

T.  J.  Moore 

1,920 

79 

60 

0-33 

94-02 

201 

^Measurement  taken  under  ice  conditions. 
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Daily  Gauge  Height  and  Discharge  of  Little  Saskatchewan  River  at  Bilbey’s 

Bridge,  for  1914. 


[Drainage  area,  1,120  square  miles.) 


1 

2 

3 

4 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Day. 

Januarj-. 

February. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height 

Dis- 

charge. 

Feet. 

.Sec. -ft. 

Feet. 

.Sec.-ft. 

Feet. 

.Sec.-ft. 

Feet. 

.Sec.-ft. 

Feet. 

.Sec.-ft. 

Feet. 

Sec.-ft. 



519 

315 

0-17 

310 

5- 15 

304 

5- 11 

293 

oil 

293 

O'07 

282 

5-07 

282 

5-07 

282 

5-85 

500 

5-07 

282 





. . . 

6-01 

545 

5*07 

282 

606 

559 

5-07 

282 



6-19 

595 

5-05 

276 

6-31 

629 

5-01 

265 



6-67 

730 

4-97 

2-54 

6-92 

800 

4-92 

240 

6-87 

786 

4-87 

226 

6-77 

758 

4-82 

212 

6-51 

68.5 

4-77 

19» 

6-49 

679 

4-72 

184 

6-29 

623 

4-67 

170 

6-22 

6(f4 

4-67 

170 





617 

590 

4-65 

164 

, 

6-07 

562 

4-61 

153 

5-97 

534 

4-57 

142 

5-92 

520 

4*57 

142 

5-87 

506 

4-55 

136 

5-79 

483 

4-53 

1.30 

5-71 

461 

4-51 

125 

5-89 

511 

5-67 

450 

4-47 

114 

5-88 

508 

5-62 

436 

4-45 

109 

5*84 

497 

0-47 

394 

4-42 

101 

5 -.58 

424 

5-45 

388 

4-39 

93 

5-42 

380 

5-37 

366 

4-37 

88 

5-27 

338 

5-27 

338 

4-35 

S3 

5-22 

324 

July. 

Augxist. 

.September. 

October. 

November. 

December. 

1 

4-31 

73 

407 

40 

4 07 

40 

3-96 

33 

3-95 

33 

3 98 

19 

2 

4-29 

69 

4 07 

40 

406 

39 

3-94 

33 

3-95 

33 

4 02 

IS 

3 

4-27 

66 

4 07 

40 

4 05 

38 

3-92 

32 

3-95 

33 

4 02 

18 

4 

4-25 

62 

4 07 

40 

4 03 

36 

3-92 

32 

3-95 

33 

4 07 

18 

5 

4 .23 

58 

4 06 

39 

401 

35 

3-92 

32 

3-95 

33 

4-08 

18 

6 

4-21 

55 

4 03 

36 

3-99 

34 

3-92 

32 

3-95 

33 

IS 

7 

4- 19 

52 

4 05 

38 

3-99 

34 

3-92 

32 

305 

33 

IS 

8 

4-17 

50 

407 

40 

401 

35 

3-92 

32 

3-95 

33 

412 

18 

9 

4 15 

48 

4 07 

40 

405 

38 

3-92 

32 

3 95 

33 

1 4 

10 

4 13 

45 

407 

40 

4-07 

40 

3-92 

32 

3 95 

33 

16 

11 

4- 15 

48 

4 07 

40 

407 

40 

3-95 

33 

3 95 

33 

4 17 

15 

12 

417 

50 

4-07 

40 

4 07 

40 

3-97 

33 

3 95 

33 

15 

417 

.50 

4 07 

40 

4 07 

40 

4 01 

35 

3-95 

33 

14 

14 

4-17 

.50 

4 07 

40 

4 07 

40 

4'(a 

37 

395 

31 

4-22 

14 

15 

417 

50 

4-07 

40 

4 08 

40 

4 07 

40 

3-96 

30 

13 

16 

4 17 

50 

4 .07 

40 

4. 09 

41 

3-97 

33 

3 96 

29 

13 

17 

4 17 

50 

4 07 

40 

4 ()9 

41 

3-97 

33 

3 96 

28 

4 32 

12 

18 

4 17 

.50 

4 (M) 

40 

4118 

40 

3 97 

33 

3 96 

27 

12 

19  

4 17 

50 

4 07 

40 

4 07 

40 

3-97 

33 

3 96 

26 

11 

20 

4 17 

50 

4 07 

40 

4 07 

40 

3 97 

33 

3 96 

25 

4-14 

11 

21 

417 

50 

4 07 

40 

4 m 

37 

3 97 

33 

3 96 

25 

11 

22  

4- 16 

49 

4 07 

40 

4 02 

36 

3-97 

33 

3 97 

24 

12 

23 

4 15 

48 

4 07 

40 

3 99 

34 

3-97 

33 

3 97 

24 

12 

24 

4 12 

44 

4 IN) 

39 

3-97 

33 

3 97 

33 

3 97 

23 

4 27 

12 

25 

4 09 

41 

4 05 

38 

3 97 

33 

3 97 

33 

3 97 

23 

11 

26  

4 (17 

40 

4 04 

37 

3 97 

33 

3 97 

33 

3 97 

2. 

10 

27  

4 07 

40 

4 07 

40 

3 97 

33 

3 97 

33 

3 97 

•••» 

10 

28  

4 07 

40 

4 11 

43 

3 97 

33 

3 96 

33 

3 97 

21 

4 67 

9 

20 

4 07 

40 

4 15 

48 

3 97 

33 

3 95 

33 

3 97 

21 

> 

:«), 

407 

40 

4 11 

43 

3 97 

33 

3 94 

33 

3 97 

20 

1 

31  

4 07 

40 

4 07 

40 

3 95 

33 

6 
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6 GEORGE  V,  A.  1916 

Monthly  Discharge  of  Little  Saskatchewan  River  at  Bilbey’s  Bridge,  for  the 
• year  1914. 

[Drainage  area,  1,120  square  miles.] 


Month. 

Discharge  in  Second-Feet. 

Run-Off. 

Maximum. 

Minimum. 

Mean. 

Per  square 
mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total  in 
acre-feet. 

April 

>850 

0-680 

0-840 

50,578 

31,800 

May ; 

800 

282 

517 

0-462 

0-532 

June 

310 

83 

193 

0-172 

0-192 

11,500 

July 

73 

40 

50 

0-046 

0-053 

3,075 

August 

48 

36 

40 

0-035 

0-041 

2,460 

September 

41 

33 

36 

0-032 

0-035 

2,150 

October 

40 

32 

33 

0-027 

0-032 

2,030 

November 

33 

20 

28 

0-025 

0-028 

1,670 

799 

December 

19 

6 

13 

0-011 

0-013 

The  period 

800 

6 

196 

0-165 

1-766 

106,062 

N OTE. — *Estimated . 


Little  Saskatchewan  River  at  Minnedosa. 

History. — A station  was  first  established  on  the  Little  Saskatchewan  at 
Minnedosa  in  October,  1912,  by  W.  G.  Worden,  at  the  highway  bridge  within 
the  town.  This  was  abandoned,  and  later  one  was  established  by  C.  0.  Allen 
at  the  power-house  on  July  13,  1914.  This  latter  station  is  still  in  operation. 

Location  of  Section.  —On  the  upstream  side  of  the  traffic  bridge  crossing 
the  Minnedosa  Power  Company’s  intake,  and  about  three-quarters  of  a mile 
from  the  Canadian  Pacific  Railway  station. 

Records  available. — A gauge  height  record  was  kept  at  the  old  station  on  the 
highway  bridge  from  October  14  to  November  2,  1912.  A record  of  daily  gauge 
heights  has  been  kept  at  the  head-and-tail  water  of  the  IVIinnedosa  Power 
Company  from  June  2,  1914,  to  the  end  of  the  year. 

Drainage  Area. — The  drainage  area  above  Minnedosa  is  1,200  square  miles. 
The  area  is  not  significant  in  this  case,  as  the  station  is  only  used  to  determine 
the  discharge  through  the  power  plant. 

Gauge. — The  gauge  in  the  head-race  is  a 6-foot  vertical  staff  enamelled 
gauge  fastened  to  the  intake  wall  of  the  power  plant  on  the  left-hand  side. 
The  tail-race  gauge  is  a 6-foot  vertical  staff  enamelled  gauge  fastened  to  the 
side  of  the  retaining  wall  in  the  tail-race  on  the  right-hand  side. 

Channel. — The  channel  at  the  meter  section  is  that  formed  by  the  intake 
for  the  power  plant. 

Discharge  Measurements. — These  are  taken  from  the  bridge  across  the 
intake. 

Accuracy. — Owing  to  the  fact  thqt  the  discharge  is  controlled  entirely  by 
the  operation  of  the  power  station,  quite  irrespective  of  gauge  heights,  no  dis- 
charge curve  has  been  constructed. 
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Discharge  Measurements  of  Little  Saskatchewan  River  at  IMinnedosa, 1912-13. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Oct.  1 

Worden-Lamb 

1497 

Feet. 

101 

Sq.  ft. 
377 

Ft.  per  sec. 
2-52 

Feet. 

101-31 

Sec.  ft. 

95 

1913. 

July  13 

C.  O.  Allen 

1760 

20 

1.56 

0-58 

1,647-08 

9 

Aug. 

6 

M.  S.  Madden 

1760 

20 

108 

0-80 

44-58 

8 

it 

27 

A.  Pirie 

1940 

20 

108 

0-95 

44-90 

10 

<i 

27 

1940 

20 

108 

0-91 

44-90 

9 

Sept. 

21 

M.  S.  Madden 

1912 

20 

129 

0-76 

45-86 

9* 

Oct. 

20 

ti 

1912 

20 

164 

0-62 

47-38 

10 

Nov. 

13 

U 

1912 

20 

169 

0-54 

47-83 

9 

Dec. 

3 

T.  J.  Moore 

1920 

18 

105 

0-92 

45-23 

9 

Little  Saskatchewan  River  at  Riverdale. 

History. — The  station  at  Riverdale  was  esta))lished  by  G.  J.  Lamb  on 
January  24,  1914,  and  was  abandoned  on  the  30th  of  i\Iay,  1914,  on  account 
of  the  operation  of  the  power  plant  at  ^Minnedosa,  causing  extreme  fluctuation 
in  stages  and  rendering  estimates  of  daily  discharge  based  thereon  unsatis- 
factory. 

Location  of  Section. — The  meter  section  was  located  at  the  traffic  bridge  in 
the  N.W.  ]/i  sec.,  14,  tp.  14,  R.  19,  W.I/M.,  half  a mile  north  of  Riverdale 
station  and  one-eighth  of  a mile  west  of  the  Canadian  Pacific  Railway  track. 
The  initial  point  was  a point  painted  on  the  handrail  of  the  bridge  at  the  south 
end  on  the  downstream  side. 

Records  available. — Daily  gauge  height  records  were  kept  from  January  24, 
1913,  to  May  30,  1914,  except  during  the  winter  season,  when  intermittent 
records  were  kept.  A numl)er  of  discharge  measurements  were  taken,  and  a 
record  of  the  estimated  daily  discharge  based  thereon  is  available  for  the  open- 
water  season. 

Drainage  Area. — The  area  trilmtary  to  the  Little  Saskatchewan  above 
Riverdale  is  1,250  square  miles. 

Gauge. — The  gauge  was  a G-foot  vertical  staff  enamelled  gauge  fastened  to 
a plank  driven  into  the  bed  of  the  river  and  sj^iked  to  the  stringer  of  the  pile 
bent  under  the  bridge. 

Channel. — The  channel  is  straight  for  200  feet  aliove  and  200  feet  below 
the  section.  The  bed  of  the  stream  is  fairly  permanent,  and  the  banks,  though 
fairly  high,  are  subject  to  overflow  for  extreme  stages. 

Discharge  Measurements. — The  measurements  were  made  from  the  down- 
stream side  of  the  traffic  bridge. 

Accuracy.— 'Vho  discharge  curve  iS  well  tlcfmed  over  a range  in  stage  of 
about  2-5  feet.  Owing  to  tlu;  oj)oration  of  the  i)lant  at  Minmalosa,  eonsiderable 
fluctuation  was  caused  iu  the  stage*.  The  station  was  therefore  diseontimu'il. 


Dischar<;e  IMkahuremknts  of  Little  Saskatclu'wan  Pivt'rat  Kivenlale,  1913-1  t. 


1 )ato. 

Hydrographer. 

.Meier 

No 

Widlh. 

.Vrea  of 
S«H-tion 

Mean 
\ el:H'lt> 

tiauge 

Height 

Diselmrge, 

1913 

Jail. 

24 

G.  J.  I.aiiib 

1371 

l-'eel . 

77 

Si|  fl 
(kS 

I't  la'r  MV 
0-85 

1 tvl 
UU  17 

>57 

lob. 

IS 

A.  I’irie 

1462 

6.5 

69 

0-89 

im  33 

61 

April 

16 

S.  K.  Seovil 

1469 

95 

3 IS 

3-03 

105  l .s 

966 

May 

S 

K.  llimkHim  . 

1469 

91 

211 

2-55 

im  '20 

t’»l7 

July 

1 

.\  I’lrie. 

1496 

93 

225 

1 91 

IIKI  74 

43tl 

Aug. 

s 

W.  J Ireland 

1469 

K7 

154 

1 01 

IlH  IS 

168 

Kept. 

II 

it 

1469 

SK 

134 

O' 67 

102  84 

89 

Out. 

17 

(’.  ().  Allen 

Ii:i5 

SI 

IIS 

0 73 

102  88 

86 

Nov. 

21 

•* 

1375 

82 

94 

0 88 

102  91 

'.8:1 

1911 

Jan. 

12 

10.  .1 . Iliidge 

1 162 

44 

21 

0-35 

102-20 

'7 

'MxHHiiroiiK'iil.  (iikon  iin(li<r  icn  (vmililiniiM. 
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Daily  Gauge  Height  and  Discharge  of  Little  Saskatchewan.  River  at  River- 

dale,  for  1913. 

[Drainage  area,  1,250  square  miles.] 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


21 

22 

23 

24 

25 


26 

27 

28 

29 

30 

31 


Day. 

January. 

February. 

March. 

.4pril. 

May. 

June. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

4-10 

552 

4-80 

852 

3-77 

413 

416 

577 

4-70 

808 

3-77 

413 

4-36 

661 

4-96 

Q90 

3-70 

384 

4 -.56 

746 

4-36 

661 

3-86 

451 

4-4S 

712 

4-95 

918 

3-80 

426 

4-40 

416 

4-53 

733 

4-43 

691 

3-20 

180 

4 -.58 

755 

4-20 

594 

3-50 

300 

4-62 

4-20 

594 

3-85 

447 

4-66 

790 

411 

556 

3-60 

342 

4-70 

808 

4-10 

552 

3-95 

489 

6-10 

1,424 

4-60 

764 

3-10 

142 

7-o0 

2,040 

4-30 

636 

3-48 

oqo 

4-20 

4-50 

6-70 

1,688 

4-00 

510 

3-30 

220 

6-00 

1.380 

4-00 

510 

3-40 

260 

5-20 

1,028 

4-00 

510 

3-30 

220 

5-42 

1,125 

3-90 

468 

3-70 

384 

5-31 

1,076 

• 3-90 

468 

3-40 

260 

4-33 

5-10 

984 

3-29 

216 

3-47 

288 

5‘  71 

1,252 

3-29 

216 

3-80 

426 

4-93 

4-63 

5-92 

1,345 

1,208 

3- 19 

176 

3-30 

220 

5-61 

3-90 

468 

3- 14 

5-21 

1,032 

3-88 

4.59 

3-62 

3.50 

5-51 

1,164 

3-78 

418 

3-73 

397 

3-17 

5-11 

'988 

3-80 

426 

3-60 

342 

5-90 

1,336 

3-97 

497 

3-23 

192 

5-10 

984 

3-87 

455 

3-45 

280 

4-44 

4-95 

5-70 

1,248 

3-80 

426 

3-65 

363 

5-30 

1,072 

1,028 

3-80 

426 

3-60 

342 

5-20 

3-80 

426 

3-70 

384 

2-95 

400 

510 

3-80 

- 426 

3-70 

384 

3-18 

172 

July. 

August. 

September. 

October. 

November. 

December. 

1 

3-80 

426 

3-60 

342 

3-00 

112 

2-50 

28 

3-61 

0 

3-50 

300 

3-40 

260 

2-49 

27 

2-60 

40 

3-41 

3 

3-60 

342 

3-40 

260 

3-00 

112 

2-90 

89 

3-00 

4 

3-46 

284 

3-44 

276 

2-69 

51 

2-28 

11 

310 

3-80 

426 

3-30 

220 

2-49 

27 

2-90 

89 

2-49 

3-52 

6 

3-60 

342 

3-20 

180 

2-28 

11 

2-80 

70 

3-21- 

3-80 

426 

3-30 

220 

2-90 

89 

2-80 

70 

2-90 

8 

3-47 

288 

3-92 

476 

2-70 

52 

2-90 

89 

2-90 

9 

3-80 

426 

3-61 

346 

2-90 

89 

2-47 

26 

2-40 

in 

3-56 

325 

3-83 

439 

2-88 

85 

2-90 

89 

3-83 

11 

3-80 

426 

3-30 

220 

2-88 

85 

2-68 

50 

2-30 

12 

3-48 

292 

3-20 

180 

2-24 

10 

2-90 

89 

2-90 

3-04 

13 

3-70 

384 

3-00 

112 

2-50 

28 

2-70 

52 

2-49 

U 

3-48 

292 

3-20 

180 

2-80 

70 

2-90 

89 

3-40 

3-90 

468 

3-10 

142 

2-44 

23 

2-80 

70 

3-41 

in 

3-29 

216 

3-10 

142 

2 •45 

24 

2-27 

11 

17 

3-80 

426 

3-10 

142 

2-50 

28 

2-47 

26 

18 

3-90 

468 

2-89 

87 

2-80 

70 

2-80 

70 

19 

400 

510 

3-20 

180 

2-80 

70 

2-70 

52 

3-42 

9i) 

3-90 

468 

3-22 

188 

2-4.5 

24 

2-68 

50 

21 

3-49 

296 

3-42 

268 

2 -.50 

28 

2-87 

83 

2-92 

22 

3-90 

468 

3-83 

439 

2-83 

76 

2-68 

50 

23 

3-80 

426 

3-81 

430 

2-90 

89 

2-88 

85 

24 

3-66 

367 

3-30 

220 

2-80 

70 

2-48 

26 

25 

3-26 

204 

3-42 

268 

2-80 

70 

2-80 

70 

26 

3-60 

342 

3-10 

142 

2-50 

28 

2-28 

11 

3-38 

27 

3-60 

342 

3-00 

112 

2-60 

40 

2-48 

26 

28 

3-85 

447 

2-89 

87 

2-60 

40 

2-80 

70 

3-10 

29 

3-60 

342 

3 • 00 

112 

2-90 

S9 

2-70 

52 

30 

3-46 

284 

3*40 

260 

2-40 

20 

3-00 

112 

31 

3-70 

384 

3 00 

112 

3-41 

264 
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Daily  Gauge  Height  and  Discharge  of  Little  Saskatchewan  River  at  River- 

dale,  for  1914. 


[Drainage  area,  1,250  square  miles.] 


1 

2 

3 

4 
0 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2.3 

24 

25 

26 
27 
•28 

29 

30 


Daj-. 

Januarj*. 

February'. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

3-70 

3-64 

3-58 

3-54 

3-60 

3- 90 

4- 20 
4-60 
4-80 
4-40 

4-14 

4-60 

4-70 

4-64 

4-10 

4-54 

4-52 

4-30 

4-32 

4-30 

4-20 

4-14 

4-10 

4-02 

4-00 

4-20 
4-00 
4 46 
4-30 
4-12 

Sec.-ft. 

364 

359 

3-34 

317 

342 

468 

594 

764 

852 

678 

569 

764 

808 

782 

552 

738 

729 

636 

644 

636 

594 

569 

552 

518 

510 

594 

510 

703 

636 

560 

Feet. 

Sec.-ft. 

2-18 

5-73 

5-84 

5-90 

5-74 

5-52 

5-54 

5-70 

5-64 

5-50 

5-31 

5-32 

5-12 

5-14 

4-94 

4-96 

4-40 

4-00 

4-33 

4- 47 

5- 60 
4-10 

4- 84 

5- 50 

4-20 
4-18 
4 (t4 
4-00 
4 10 

1,261 

1,310 

1,336 

1,266 

1,169 

1,178 

1,248 

1,222 

1,160 

1,076 

1,081 

993 

1,002 

914 

922 

678 

510 

649 

707 

1,204 

552 

870 

1,160 

594 

586 

527 

510 

552 

4-34 

5-90 

0-00 

2-00 

7-4 

.... 

2-20 

412 

5-24 

3-44 

... 

5-52 



4-io 

5-22 

4-20 



Monthly  Discharge  of  Little  Saskatchewan  River  at  Riverdale,  for  the  vears 

1913-14. 

(Drainage  area,  1,250  square  miles. | 


-Month. 

DlSCH.tROE  18 

.Sei-ond-Feet. 

Maximum. 

Minimum. 

Mean. 

IVr  suuarv 
mifo. 

Dt*pih. 
in  inched 
on 

Dnunace 

areci. 

Total  in 
acre-feet . 

1913. 

January 

■50 

0-040 

0-046 

^ 074 

February 

‘60 

0-048 

0-050 

^ 

-March 

•60 

0 ms 

0-056 

3^6.89 

April 

2. 040 

510 

1,034 

0-827 

U-923 

61.530 

May 

922 

172 

523 

0-418 

0-482 

32,158 

June 

489 

142 

325 

0 260 

0-290 

19.339 

July 

.MO 

2m 

369 

0-295 

0 340 

23,700 

-AugUHt  

47(1 

87 

227 

U-181 

0 209 

14,000 

."iepteniber.. 

112 

10 

55 

0 (144 

0-m9 

3,275 

( Ictobur 

264 

11 

65 

U-052 

0-060 

4,000 

November...  

•50 

0 (V40 

o-m5 

3,980 

December...  

■20 

0 016 

0-019 

1,330 

'I'he  period  

2.040 

10 

237 

0 189 

3 569 

171,307 

1914 

January 

■20 

0 016 

0 019 

1,390 

rebruarv 

■20 

0 016 

0-017 

Ull 

.March 

■20 

0 016 

0 019 

1,330 

.4pril  

1,336 

510 

■937 

0 750 

0 837 

55,755 

-May 

MIh 

317 

>590 

0 472 

0 .544 

36,378 

The  pericHl  . ..... 

1,336 

317 

'317 

0 2.54 

1 436 

95,6m 

.Notk  'ICNtiiiiiilfd. 
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SOURIS  RIVER. 

The  source  of  the  Souris  river  is  in  the  province  of  Saskatchewan,  north- 
west of  the  town  of  Weyburn.  The  course  of  the  river  from  its  source  is  generally 
southeast,  crossing  the  international  boundary  into  the  state  of  North  Dakota 
in  tp.l  — , R.  34  — ,W.  2 1\I.  After  crossing  the  boundary  it  bends  northeast, 
re-crossing  the  international  boundary  to  the  east  of  the  boundary  betAveen 
Saskatchewan  and  Manitoba,  and  flowing  in  a general  northeastern  direction 
to  its  junction  with  the  Assiniboine  river  near  the  city  of  Brandon. 

The  drainage  area  of  the  Souris  is  very  large  when  compared  with  the 
discharge,  the  basin  being  22,860  square  miles  in  extent.  It  Avill  be  noted  by 
reference  to  the  following  tables  that  the  run-off  from  this  large  area  is  very 
small. 

The  area  drained  is  largely  settled  and  under  cultivation,  the  soil  being  of 
a gravelly  nature,  lightly  overlaid  by  an  alluvial  deposit.  The  land  is  largely 
open  prairie,  with  very  little  timber  to  be  found. 

In  the  upper  part  the  river  valley  is  not  deep,  but  as  the  mouth  is  approached 
the  depth  is  increased  until  banks  of  from  150  feet  to  200  feet  are  encoun- 
tered. 

The  district  drained  is  about  the  most  closely  settled  to  be  found  in  the 
province  and,  in  consequence,  where  the  supply  of  water  for  various  purposes 
depends  upon  the  river,  the  gathering  of  discharge  data  is  important. 

Souris  River  at  Waavanesa. 

History. — The  station  on  the  Souris  at  Wawanesa  was  established  on 
October  7,  1912,  by  W.  G.  Worden. 

Location  of  Section. — The  meter  section  is  located  on  the  downstream  side 
of  the  traffic  bridge  across  the  Souris  river,  one-quarter  of  a mile  north  of 
Wawanesa.  The  initial  point  is  an  arrow  carved  and  painted  on  the  guard-rail 
at  the  intersection  of  the  girder  and  the  guard-rail  on  the  downstream  side  of 
the  bridge  at  the  south  end. 

Records  available. — Daily  gauge  heights  are  available  for  the  open-water 
seasons  over  the  period  October  7,  1912,  to  the  end  of  1914.  During  the  winter 
season  the  gauge  heights  were  obtained  at  intervals  of  several  days.  Estimates 
of  daily  discharge  have  been  prepared  for  the  open-water  seasons  during  the 
period  October  7,  1912,  to  the  end  of  1914.  There  was  not  sufficient  information 
to  estimate  daily  discharges  during  the  winter  season. 

Drainage  Area. — The  drainage  area  of  the  Souris  above  Wawanesa  is 
22,500  square  miles,  part  of  which  lies  south  of  the  international  boundary. 

Gauge. — A 6-foot  vertical  staff  enamelled  gauge  is  fastened  to  a post  which 
is  secured  in  the  bed  of  the  river  100  feet  below  the  section  and  12  feet  from  the 
south  bank.  This  gauge  is  referred  to  a bench-mark  set  to  arbitrary  datum 
and  located  on  a bolt-head  at  the  southeast  end  of  the  bridge,  marked  W.P.S. 
B.M. 

Channel. — For  200  feet  above  the  section  and  600  feet  below,  the  channel 
is  straight;  the  bed  of  the  river  is  composed  of  sand  and  gravel  and  not  liable 
to  shift.  The  right  bank  of  the  stream  is  moderately  high  and  not  liable  to 
overflow.  The  left  bank  is  low,  marshy,  and  rather  thickly  wooded  with  small 
trees  and  scrub,  and  is  liable  to  overflow  at  high  stages. 

Discharge  Measurements. — The  meterings  are  taken  from  the  doAvnstream 
side  of  the  bridge. 

Accuracy. — Between  gauge  heights  100-7  and  102-0  the  discharge  curve  is 
well  defined.  Between  102  - 0 and  104-5  the  curve  is  fairly  well  defined.  Beyond 
these  limits  the  curve  is  not  well  defined. 
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Discharge  ^Measurements  of  Souris  River  at  Wavanesa,  1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Oct. 

7 

VV.  G.  Worden 

1496 

85 

169 

0-53 

101-18 

90 

Oct. 

26 

G.  J.  Lamb 

1186 

86 

162 

0-55 

101-17 

89 

1913. 

Jan. 

29 

G.  J.  Lamb 

1374 

22 

20 

0-38 

101-61 

81 

April 

15 

E.  Bankson 

1469 

94 

437 

2-51 

103-93 

1,088 

May 

7 

E.  Bankson 

1469 

96 

476 

301 

104-50 

1,434 

June 

30 

A.  Pirie 

1496 

86 

1.56 

0-57 

101-17 

89 

Aug. 

11 

W.  J.  Ireland .• 

1469 

85 

129 

0-32 

100-88 

42 

Sept. 

10 

W.  J.  Ireland 

1469 

85 

132 

0-35 

100-95 

46 

1914. 

Jan. 

10 

E.  J.  Budge 

1462 

64 

35 

0-12 

101-00 

4 

April 

22 

M.  S.  Madden 

1462 

94 

389 

2-55 

103-59 

992 

May 

8 

C.  O.  Allen 

1497 

93 

391 

2-44 

103-48 

954 

June 

4 

U 

1760 

90 

234 

1-29 

101-91 

303 

July 

11 

i( 

1760 

88 

200 

0-97 

101-49 

194 

Aug. 

5 

M.  S.  Madden 

1760 

87 

163 

0-70 

101-32 

115 

U 

25 

A.  Pirie 

1940 

86 

149 

0-54 

101-21 

81 

Sept. 

19 

M.  S.  Madden 

1911 

83 

134 

0-31 

100-94 

41 

Oct. 

19 

(( 

1912 

82 

114 

015 

100-82 

17 

Nov. 

11 

(( 

1912 

81 

107 

010 

100-74 

11 

Dec. 

11 

T.  J.  Moore 

1920 

/ 

84 

48 

0-09 

100-87 

41 

1 Measurement  taken  under  ice  conditions. 


Daily  Gauge  Height  and  Discharge  of  Souris  River  at  Wawanesa,  for 

1912. 

[Drainage  Area,  22,500  square  miles.] 


July. 


August. 


September. 


October. 


November. 


December. 


Day. 


Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
cliarge . 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

1-12 

2 

1-21 

96 

3 

1-18 

90 



4 

1-24 

103 

5 

1-12 

6 

1-08 

69 

7 

1-18 

90 

1-09 

71 

1-34 

8 

1-18 

90 

1-10 

73 

9 

1-20 

94 

1-07 

67 

10 

1-20 

94 

1-11 

75 

11 

1-18 

90 

1-13 

79 

12 

1-18 

90 

1-13 

79 

13 

1-18 

90 

1-11 

75 

14 

1-19 

92 

1-10 

73 

1-44 

15 

1-21 

96 

1-09 

71 

16 

1-17 

88 

1-4S 

154 

17 

1-18 

90 

1-29 

114 

18 

1-17 

88 

1-18 

90 

11) 

1-19 

92 

1-24 

103 

20 

1-17 

88 

1-22 

v»s 

21 

1-10 

SO 

1-20 

94 

1 65 

22 

1-17 

88 

1 32 

121 

23 

l-Ki 

86 

0-83 

25 

24 

M4 

81 

1 30 

25 

1-17 

88 

1-04 

* 

20 

1-17 

ss 

1-34 

27 

1 IS 

84 

1 23 

28 

MS 

84 

1 31 

LSI 

29 

1 1(1 

86 

1 31 

30 

1 17 

88 

1 31 

31 

1 14 

81 

Notk. — Icu  comlitioiiH  November  2K  to  end  of  year.  Data  not  aullieieiil  to  eompule  diitcharite 

2r>K-i4 
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Daily  Gauge  Height  and  Discharge  of  Souris  River  at  Wawanesa,  for  1913. 

[Drainage  Area,  22,500  square  miles.) 


Day. 

January. 

February. 

March. 

April. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

1-65 

Sec.-ft. 

Feet. 

1-76 

Sec.-ft. 

Feet. 

Sec.-ft. 

1-49 

1-31 

1-76 

1-30 

M8 

2-90 

3-92 

3- 92 

4- 03 
4-16 
4-29 
4-35 

4-42 

4-46 

4-51 

4-52 

4-55 

4-55 

4-54 

4-51 

4-51 

4-51 

1,160 

1,160 

1,215 

1,280 

1,345 

1,375 

1,410 
1,430 
1 , 4.55 
1,460 
1,475 

1,475 

1,470 

1,455 

1,455 

1,455 

1-75 

1-91 

3-29 

1-61 

8 

3-01 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge 

Height. 

charge. 

Feet. 

Sec.-ft . 

Feet. 

Sec.-ft, 

4-57 

1,485 

1-97 

323 

4-58 

1,490 

1-90 

298 

4-59 

1,495 

1-86 

284 

4-54 

1,470 

1-75 

246 

4-51 

1,455 

1-85 

280 

4-51 

1,455 

J-80 

262 

4-50 

1,450 

1-70 

229 

4-48 

1,440 

1-67 

220 

4-46 

1,430 

1-64 

210 

4-41 

1,405 

1-62 

204 

4-35 

1,375 

1-55 

183 

4-27 

1,335 

1-53 

176 

4-20 

1,300 

1-50 

167 

4-11 

1,255 

1-50 

167 

3-97 

1,185 

1-50 

167 

3-74 

1,070 

1-49 

164 

3-53 

965 

1-43 

148 

3-34 

878 

1-37 

133 

3-16 

797 

1-36 

130 

2-93 

695 

1-31 

118 

2-73 

612 

1-25 

105 

2-62 

568 

M8 

90 

2-54 

536 

1-17 

88 

2-49 

516 

1-16 

86 

2-43 

493 

M2 

77 

2-37 

470 

109 

71 

2-27 

433 

109 

71 

2-27 

433 

1-23 

101 

2-22 

414 

1-23 

101 

2-13 

381 

M7 

88 

2-06 

356 

1. 

2. 

3. 

i. 

5. 

6, 

7. 

8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


1 

2 

3 

4 

5 


July. 


MO 

1-09 

1-08 

1-06 


August. 


73 

71 

69 

65 


0-87 

0-87 

0-86 

0-86 

0-85 


September. 


October. 


31 

31 

30 

30 

28 


0-92 

0-90 

0-92 

0-93 

0-93 


40 

36 

40 

41 
41 


0-93 

0-93 

0-91 

0-93 

0-88 


November. 


December. 


41 

0-86 

30 

41 

0-84 

26 

43 

0-88 

33 

41 

0-84 

26 

33 

0-83 

25 

6 

7 

8 
9 

10 


1-02 

1-02 

0-98 

0-97 

0-98 


58 

58 

50 

49 

50 


0-85 

0-87 

0-85 

0-85 

0-87 


28 

31 

28 

28 

31 


0-90 

0-95 

0-95 

0-92 

0-95 


47 

45 

45 

40 

45 


0-86 

0-85 

0-88 

0-89 

0-96 


30 

28 

33 

34 
47 


0-85 

0-85 

0-83 

0-82 

0-79 


28 

28 

25 

23 

19 


11 

12 

13 

14 

15 


1-02 

1-04 

1-05 

1-08 

L03 


58 

62 

64 

69 

60 


0-88 

0-88 

0-88 

0-88 

0-94 


33 

33 

33 

33 

43 


0-95 

0-96 

0-95 

0-93 

0-93 


45 

47 

45 

41 

41 


0-95 

0-95 

0-98 

0-96 

0-93 


45 

45 

50 

47 

41 


0-83 
O' 83 
0-83 
0-83 
0-83 


25 

25 

25 

25 

25 


16 

17 

18 

19 

20 


1-03 

1-02 

0-97 

0-95 

0-93 


60 

58 

49 

45 

41 


0-87 

0-95 

0-94 

I'Ol 

0-94 


31 

45 

43 

56 

43 


0-93 
0-94 
0-94 
O' 96 
0-99 


41 

43 

43 

47 

52 


0-90 

0-94 

0-92 

0-91 

0-90 


36 

0-85 

28 

43 

0-88 

33 

40 

0-88 

33 

38 

0-89 

34 

36 

0-92 

40 

21. . 

22.. 

23.. 

24.. 

25.. 


0-92 

0-91 

0-90 

0-89 

0-90 


40 

38 

36 

34 

36 


106 

1-06 

1-03 

1-03 

102 


65 

65 

60 

60 

58 


0-95 

0-90 

0-95 

I'OO 

0-99 


45 

36 

45 

54 

52 


0-83 

0-88 

0-90 

0-91 

0-92 


25 

33 

36 

38 

40 


0-86 

0-89 

0-89 

0-89 

0-98 


30 

34 


26 

27, 

28 

29 

30 

31 


0-88 
0-87 
0-86 
O' 86 
0-86 
0-86 


33 

31 

30 

30 

30 

30 


1-02 

I'Ol 

0-97 

0-94 

0-94 

0-94 


58 

0-90 

36 

56 

0-96 

47 

49 

0-94 

43 

43 

0-94 

43 

43 

43 

0-94 

43 

0-90 

0-91 

0-83 

0-86 

0-86 

0-87 


36 

38 

25 

30 

30 

31 


0-93 

0-92 

0-88 

0-95 

0-89 


Note. — Ice  conditions  January  1 to  April  14;  data  not  sufficient  to  compute  daily  discharge.  Ice  conditions 
November  22  to  end  of  year;  data  not  sufficient  to  compute  dail.v  discharge. 
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Daily  Gauge  Height  and  Discharge  of  Souris  River  at  Wawanesa,  for  1914. 

[Drainage  area,  22,500  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

Jiue. 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

3-20 

3-31 

3-14 

305 
300 

307 

306 
314 
3-18 
3-20 

3-37 

3-26 

Sec.-ft. 

Feet. 

3-33 

3-30 

3-36 

3-42 

3-60 

3-57 

3-55 

3-46 

3-38 

3-34 

3-26 

3-26 

3-20 

3-13 

3-06 

2-98 

2-88 

2-78 

2-74 

2-65 

2-52 

2-42 

2-35 

2-28 

2-26 

219 

2-21 

2-21 

2-20 

2-13 

2-04 

Sec.-ft. 

874 

860 

887 

914 

1,000 

985 

975 

932 

896 

878 

842 

842 

815 

784 

752 

716 

674 

633 

616 

580 

528 

489 

463 

437 

429 

403 

411 

411 

407 

381 

348 

Feet. 

1-98 

1-96 

1-92 

1-90 

l-% 

1- 92 

2- 00 
1-93 
1-90 
1-94 

1-92 

1-88 

1-79 

1-72 

1-67 

1-61 

1-58 

1-59 

1-56 

1-55 

1-53 

1-54 

1-52 

1-51 

1-52 

1-50 

1-48 

Sec.-ft. 

327 

320 

305 

298 

320 

305 
334 
309 
298 
312 
1 ^ 
305 
291 
259 
236 
220 

201 

192 

195 

. 186 
183 

176 

179 

173 

170 

173 

167 

162 

2 

3 

4 

5 

• 6 

7 

8 

9 

1-08 

4 

10 

11  

12...  

13  

14  

307 

2- 91 

2-68 

3- 44 
3-45 
3-44 
3-53 

3-60 

3-58 

3-71 

3-76 

3-78 

3-78 

3-75 

3-66 

3-58 

3-48 

15  

16 

592 

923 

928 

923 

965 

1,000 

990 

1,055 

1,080 

1,090 

1,090 

1,075 

1,030 

990 

941 

17. 

18 

19  

20 

21 

09 

23 

24 

25 

26 

27 

28 

29 

1-48 

1-52 

162 

173 

30 

31 

July. 

August. 

Septenaber. 

October. 

November. 

December. 

1 

1-55 

183 

1-35 

128 

1-14 

81 

0-86 

30 

0-95 

45 

0-98 

0 

1-54 

179 

1-35 

128 

1-12 

77 

0-84 

26 

0-92 

40 

0-98 

3 

1-58 

192 

1-35 

128 

1-11 

75 

0-84 

26 

0-85 

28 

0-98 

4 

1-62 

204 

1-36 

130 

1-10 

73 

0-84 

26 

0-81 

22 

0-98 

5 

1-60 

198 

1-30 

116 

1-07 

67 

0-83 

25 

0-78 

17 

0-98 

6 

1-60 

198 

1-32 

121 

1-06 

65 

0-82 

23 

0-76 

14 

0-97 

7 

1-.56 

186 

1-31 

118 

1-05 

64 

0-83 

25 

0-75 

13 

0-97 

8 

1-.54 

179 

1-25 

105 

1-05 

64 

0-89 

34 

0-74 

11 

0-96 

9 

1-56 

186 

1-27 

109 

1-05 

04 

0-91 

38 

0-75 

13 

0-94 

10 

1-59 

195 

1-25 

105 

1-03 

60 

0 91 

38 

0-81 

22 

0-87 

11 

1-.54 

179 

1-23 

101 

1-02 

58 

0-91 

38 

0-74 

11 

0-94 

4 

12 

1-57 

189 

1-22 

98 

1-01 

56 

0-88 

33 

0-75 

13 

1-00 

13 

1-.53 

176 

1-22 

98 

1-(M) 

54 

0-89 

34 

0-82 

23 

1-03 

14 

1-52 

173 

1-21 

96 

0-96 

47 

0-87 

31 

0-79 

18 

1-01 

15 

1-50 

167 

1-18 

90 

0-98 

50 

0-88 

33 

0-90 

36 

1-03 



16 

1-48 

162 

1-17 

88 

0-99 

52 

0-S6 

30 

0-94 

43 

0-98 

17 

1-47 

159 

1-14 

81 

0-98 

50 

0-85 

28 

0-98 

50 

0-90 

18 

1 45 

154 

1-13 

79 

0-96 

47 

0-84 

26 

0 98 

50 

0-93 

19 

1 48 

102 

111 

75 

0-95 

45 

0-82 

23 

0 99 

20.  , 

1 47 

159 

1 11 

75 

0-97 

49 

0-83 

25 

6 1-00 

21 

1 43 

148 

1-11 

75 

1-03 

60 

0-85 

28 

0 99 

22 

1 41 

143 

1-12 

77 

1-02 

58 

0-85 

28 

23 

1 39 

138 

1-13 

79 

1-(N) 

54 

0 82 

23 

1-17 

24  

1-38 

135 

1-12 

77 

0 98 

50 

0 81 

22 

1 21 



25 

1 39 

138 

1 19 

92 

0-96 

47 

0 80 

20 

1 l>9 

1 21 

26 

1-37 

133 

1-20 

94 

0 94 

43 

0 78 

17 

1 13 

1 21 

27 

1 30 

130 

1-20 

94 

0 92 

40 

0-78 

17 

1-09 

1 14 

28 

1-35 

128 

1-21 

90 

0-89 

34 

0-77 

16 

1 07 

110 

29 

1 33 

123 

1-20 

94 

0 KU 

34 

0 81 

rj 

1 05 

1 03 

30 

1-35 

128 

0-88 

33 

0 96 

47 

1 00 

n 

31 

1 37 

133 

, 

0 96 

47 

0 98 

. . 

None.  Ice  oonditiona  Junuiiry  1 to  .\pril  15;  ilula  not  nullicient  to  eompule  daily  diM'liarce  Ico  condiliooa  Noveni- 
l>cr  IH  to  end  of  y«<ur 

Of)!.  — 1-11 
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Monthly  Discharge  of  Souris  River  at  Wawanesa,  for  the  year  1912-14. 


[Drainage  area,  22,500  square  miles.] 


Month. 

Discharge  in  Second-Feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

1912. 

96 

81 

'80 

'54 

0-004 

0-002 

0-005 

0-002 

4,925 

3,225 

96 

81 

67 

0-003 

0-007 

8, 1.50 

1913. 

' 10 

0-0004 

0-0005 

615 

1,475 

'966 

0-043 

0-048 

57,500 

May 

1,495 

356 

988 

0-044 

0-051 

60; 800 

June 

323 

71 

166 

0-007 

0-008 

9,900 

July 

73 

30 

48 

0-002 

0-002 

2,950 

August 

65 

28 

42 

0-002 

0-002 

2,580 

September 

54 

36 

44 

0-002 

0-002 

2,625 

October 

50 

25 

37 

0-002 

0-002 

2,280 

40 

'25 

0-001 

0-001 

1,490 

December 

'15 

0-0007 

0-0008 

922 

The  period 

1,495 

8 

257 

0-0104 

0-1173 

141,662 

1914. 

'5 

0-0002 

0-0002 

307 

'0 

'0 

March 

1,090 

500 

0-022 

0-025 

29,750 

May 

1,000 

348 

683 

0-030 

0-035 

41,900 

June 

334 

162 

239 

0-011 

0-012 

14,200 

July 

204 

123 

163 

0-007 

0-008 

10,000 

August 

130 

75 

98 

0-004 

0-005 

6,050 

September 

81 

33 

55 

0-002 

0-002 

3,275 

October 

47 

16 

28 

0-001 

0-001 

1,720 

50 

'20 

0-0009 

0-001 

1,190 

December 

'5 

0-0002 

0-0002 

307 

The  period 

1,090 

0 

163 

0-0078 

0-0894 

108, 699 

Note. — Measurments  marked  thus  i estimated;  data  not  sufficient  to  estimate  discharge  for  December  1912, 
February  and  March  1913  and  March  1914. 


CYPRESS  RIVER. 

The  Cypress  river  forms  a small  tributary  of  the  Assiniboiiie,  entering?  the 
latter  in  Tp.  8,  R.  11,  W.  P.  M.  It  has  a drainage  area  of  185  square  miles, 
the  source  being  on  the  northwestern  slope  of  the  Pembina  mountains.  From 
source  to  mouth  its  course  takes  the  form  of  a large  bow,  bending  fit.st  west  then 
north.  The  country  drained  is  all  under  cultivation,  but  was  low  lying  and 
required  drainage;  for  this  purpose  a ditch  was  cut  across  the  loop  just  referred 
to,  and  at  present  this  carries  the  greater  part  of  the  water  flowing  in  the  river. 
During  the  summer  and  winter  months  there  is  no  discharge,  as  jiractically  all 
the  discharge  occurs  during  the  spring  freshet  and  following  the  rain  in  the  fall. 


MASITOBA  EYDROGRAPUIC  SURVEY 


197 


SESSIONAL  PAPER  No.  25f 

Cypress  River  at  Cypress  River. 

History. — This  station  was  established  on  October  29,  1912,  by  G.  J. 
Lamb,  but  was  discontinued  on  January  11,  1913. 

Location  of  section. — The  section  is  located  on  the  dow'nstream  side  of 
the  traffic  bridge  on  the  east  and  west  road,  one-half  mile  south  and  one-half 
mile  east  of  Cypress  river,  ^Manitoba.  The  initial  point  is  an  arrow  curved  on 
top  of  the  hand-rail  of  the  bridge  at  the  west  end  on  the  downstream  side. 

Records  Available. — Sufficient  information  is  not  available  to  admit  of  daily 
discharge  estimates,  but  a few  meterings  were  taken  at  the  station. 

Drainage  Area. — The  drainage  area  tributary  to  the  Cypress  river  is  170 
square  miles  above  Cypress  river. 

Gauge. — A 6-foot  vertical  staff  gauge  was  established  at  the  station. 

Channel. — The  channel  is  straight  both  above  and  below  the  section  for 
a considerable  distance.  The  stream  is  confined  to  the  channel  at  all  stages, 
the  bed  being  of  a sandy  nature,  and  permanent. 

Discharge  Measurements. — Discharge  measurements  are  taken  from  the 
downstream  side  of  the  bridge. 


Discharge  Measurements  of  Cypress  River  at  Cypress  River,  1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Oct.  9 

0.3,  Lamb 

1496 

31 

28-1 

1-47 

ieX)-75 

41-4 

27 

1186 

28 

15-6 

0-76 

101-18 

12-0 

PIPESTONE  CREEK. 


The  Pipestone  creek  drains  into  Oak  lake,  which  lies  in  Tp.  8,  R.  25,  W.P.M. 
It  has  a small  drainage  area  which  lies  to  the  south  and  west  of  the  Assiniboine 
river  and  to  the  north  of  the  Souris  river. 

Oak  lake,  into  which  the  Pipestone  drains,  has  no  visible  outlet,  evapora- 
tion and  s(‘epage  accounts  for  all  the  inflow  to  the  lake.  The  stream  Hows 
through  a well  cultivated  district,  and  forms  a source  of  water  supply  for  domestic 
and  farm  purposes. 

Pipestone  Creek  at  Cromer. 


History. — This  station  was  establisheil  by  Alex.  Pirie  on  .\ugust  2-1,  1912. 

Location  of  Section. — Tlu*  meter  section  is  located  one-half  mile  below 
the  ( 'anadiaii  Northern  Pailway  bridge  at  Cromer. 

Records  Available. — .V  daily  gauge  height  record  from  .\ugust  25  to  October 
26,  1912,  has  Ix'cii  obtained,  and  this,  togetlu'r  with  the  discharge  measure- 
ments made  at  the  s(*etion,  eonstitut(‘  th(‘  r(‘eords  for  tlu'  station. 

Drainage  Area. — d'he  drainage*  are*a  of  Pipestoiu*  creek  is  1.5S0  square  miles. 

Gauge.-  - \ vertical  stall’  gauge  was  fasti'iu'd  to  a pile*  at  the  east  eiul  i»f 
the  railway  l»riilg<*  at  ('I'omei*. 

Chnnncl.  'I  he  str<*am  is  eouliiu'd  to  one  channel  at  all  stage's.  Peer  100 
le*e*t  above*  and  206  fe*e*t  below  the*  se*etion  the*  stre*ain’s  e*e»nrse*  is  straight.  'Plu' 
l)(*d  of  the*  str(*am  is  of  grave*l,  the*  banks  are*  high  anel  e*e>ve*re*d  with  brush,  but 
are*  nol  liable*  te>  eive*ille>w. 

Discharge  M casnrenients.  'riie*  elise'hiiige*  me*asure*n\e*nts  are*  maele*  by  wael- 
ing:  the*  elise*liai*ge*  be*ing  small  it  is  peissilJe*  te>  eebtain  the*  ine*te*rings  by  tleis 

ine'l  Intel  iinele*r  ne*arlv  idl  stage's. 
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Discharge  jMeasurements  of  Pipestone  Creek  at  Cromer,  1912-13. 


Date. 

Hydrographer. 

Meter. 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912, 

Feet. 

Sq.  ft. 

Ft.  per  sec 

Feet. 

Sec.-ft. 

Aug.  24 

Alex.  Pirie 

1197 

22 

15 

0-54 

101-51 

8 

1913. 

' 

Aug.  12 

W.  J.  Ireland 

1469 

32 

26 

0-47 

101-77 

12 

Sept.  21 

(( 

1469 

24 

15 

0-81 

101 -.55 

13 

TRIBUTARIES  OF  LAKE  WINNIPEGOSIS. 

General. — Practically  all  of  the  country  west  of  lake  ^lanitoba  and  between 
the  Riding  mountains  and  the  Saskatchewan  river  drains  directly  or  indirectly 
into  lake  Winnipegosis. 

Three  small  lakes  act  as  intermediate  basins,  and  to  these  the  greater  part 
of  the  drainage  first  finds  its  way,  being  drained  from  them  into  the  first  named 
lake. 

These  lakes  are:  Red  Deer  lake,  into  which  Red  Deer  river  drains,  and  is 
then  drained  by  the  lower  end  of  the  same  river  into  Dawson  bay,  an  arm  of 
lake  Winnipegosis.  Swan  lake,  drained  by  the  Shoal  river  into  the  same  bay 
which  is  the  collecting  basin  for  the  Swan  and  Woody  rivers.  Lake  Dauphin, 
drained  by  the  Moss}^  river,  and  having  as  tributaries  among  others,  the  Valley 
and  Ochre  rivers.  The  Fork  river  is  a tributary  of  the  INIossy. 

RED  DEER  RIVER. 

The  source  of  the  Red  Deer  river  is  in  Tp.  44,  R.  19,  west  of  the  Second 
meridian,  south  of  VIelfort,  Sask.  It  flows  in  a general  easterly  direction  into 
Red  Deer  lake,  an  expanse  of  the  river,  and  also  drains  that  lake  into  lake 
Winnipeg. 

The  total  drainage  area  of  the  Red  Deer  is  5,478  square  miles,  including 
Red  Deer  lake,  which  has  an  area  of  100  square  miles.  The  valley  through 
which  the  river  flows  is  deep  and  wide.  In  the  upper  portion  the  tributaries 
which  head  in  small  lakes  and  swamps  are  the  Fir,  Etoimami,  Pipestone,  and 
Barrier  rivers,  nearly  all  of  which  enter  from  the  south. 

The  upper  portion  of  the  drainage  area  is  well  timbered,  growths  of  spruce 
and  poplar  of  merchantable  size  being  found.  The  Red  Deer  Lumber  Company 
carry  on  lumberinjg  operations  on  the  river,  and  operate  a saw-mill  on  Red 
Deer  lake,  the  logs  being  floated  downstream  to  the  mill. 

The  Canadian  Northern  railway  crosses  the  river  at  Erwood,  30  miles 
west  of  the  lake,  and  a spur  line  has  been  built  in  from  Powell  to  touch  the  Avest 
end  of  the  lake  at  Barrows. 

Red  Deer  River  at  Erwood. 

History. — This  station  was  established  by  C.  0.  Allen  on  May  23,  1914, 
with  the  object  of  ascertaining  the  desirability  of  locating  a meter  section  at 
this  point.  After  two  measurements  were  made  the  station  was  discontinued. 

Location  of  Section. — The  meter  section  is  located  on  the  downstream  side 
of  the  Canadian  Northern  Railway  bridge  at  Erwood,  10  miles  east  of  Hudson 
Bay  Junction.  The  initial  point  is  an  iron  bolt  marked  in  blue  on  the  east  end 
of  the  bridge. 
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Records  Available. — Two  di.scharge  measurements  were  taken  at  this  point. 

Drainage  Area. — The  area  tributary  to  the  Red  Deer  river  above  the 
station  at  Erwood  is  4,850  square  miles. 

Gauge. — A vertical  staff  gauge  was  fastened  to  a pile  at  the  east  end  of  the 
bridge  on  the  downstream  side. 

Channel. — The  channel  is  straight  for  75  feet  above  the  section  and  150 
feet  below.  The  bed  of  the  stream  is  rocky  and  not  liable  to  change.  The 
banks  are  high  and  not  lial^le  to  overflow.  There  is  a slight  rapid  about  1,000 
feet  below  the  station. 

Discharge  Measurements. — IMeterings  were  made  from  the  downstream  side 
of  the  railroad  bridge;  they  are  two  in  number. 


Discharge  Measurements  of  Red  Deer  River  at  Erwood,  Sask.,  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914, 

Feet. 

Sq.  ft. 

Ft.  per  sec 

Feet. 

Sec.-ft. 

May  23 

C.  0.  Allen 

1497 

1.58 

1,510 

2-98 

71-72 

4,494 

June  25 

<4 

1760 

101 

853 

0-69 

68-90 

, 594 

Red  Deer  River  at  Hudson  Bay  Junction. 


History. — The  station  on  the  Red  Deer  at  Hudson  Bay  Junction  was 
established  by  G.  Ebner  on  August  12,  1913,  which  replaced  a station  established 
by  E.  Bankson  on  June  4,  1913,  400  feet  below  the  ferry. 

Location  oj  Section. — The  meter  section  is  located  at  the  ferry  crossing  of 
the  Red  Deer  river,  500  feet  below  its  confluence  with  the  Elk  river,  and  3^ 
miles  south  of  Hudson  Bay  Junction  on  the  road  to  the  Red  Deer  Lumber 
Company’s  camp.  The  initial  point  is  marked  by  a nail  driven  in  a pile  GO 
feet  from  the  water’s  edge  on  the  right  bank  at  the  ferry  crossing. 

Records  Available. — Records  of  daily  gauge  height  have  been  obtained 
from  July  9 to  October  31,  1913,  and  April  30  to  November  27,  1914.  A few 
gauge  heights  are  also  available,  taken  during  the  winter  seasons.  Estimated 
daily  discharge  cover  the  period  July  9 to  October  31,  1913,  and  April  30  to 
November  27,  1914. 

Drainage  Area. — The  area  tributary  to  the  Red  Deer  al)ove  the  station  at 
Hudson  Bay  Junction  is  4,900  s(iuare  miles. 

Gauge. — Tlie  gaug(;  is  a vertieal  staff  gauge  driven  in  the  beil  of  the  river, 
and  braced;  it  is  near  the  right  bank,  and  40  feed  below  the  sectitni;  it  is  referred 
to  a l)(!nch-inark  which  is  located  on  the  cable  tow(>r  on  the  south  or  right  bank, 
the  datum  of  which  is  arbitrary. 

Channel. — 4'he  ehanmd  is  straight  for  about  500  feet  above  and  below  the 
S(!(;tion,  the  river  is  confined  to  one  channel  at  all  stag«‘s,  the  lual  of  the  stream 
is  covcired  with  bouhhn's  and  not  liabh*  to  shitt.  'I'lu'  banks  of  the  rivtw  are  Utw 
and  wooded  aiul  liable  to  overflow  at  high  stag<'s. 

Discharge  M ensurements,-  .Meterings  ar(>  nuuh'  from  a boat  by  means  of  a 
small  Ihice  nu'ter. 

Accuracy.  -Elev(‘n  dischaigi'  measvirenu'nts  defiiu'  the  eurv»‘  fairly  well 
b(*twe(Mi  gauge  lu'ights  9*.)-S  and  lOJ-O.  ()wing  to  th«'  laid  that  the  Ktal  De«'r 
laimber  ('ompany  operate  a number  of  lumbt*r  dams  on  the  uppt'r  waters  of  tin' 
river,  the  records  do  not  givi'  a tnu'  idea  of  the  natural  rt'gimen  of  tin*  river. 
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Discharge  Measurements  of  Keel  Deer  River  at  Hudson  Bay  Junction,  1913-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Jane 

4 

E.  Bankson 

1469 

196 

1,036 

2-78 

103-02 

12,871 

July 

5 

G.  Ebner 

1196 

183 

927 

2-53 

102-91 

12,342 

10 

A.  Pirie 

1496 

193 

886 

2-30 

102-64 

12,034 

Aug. 

12 

G.  Ebner 

1196 

165 

765 

2-28 

102-42 

n,747 

30 

W.  J.  Ireland 

1469 

162 

693 

2-05 

102-12 

1,420 

Sept. 

18 

1469 

162 

566 

1-36 

101-43 

768 

Oct. 

6 

C.  O.  Allen 

1435 

155 

528 

1-03 

101-12 

546 

Nov. 

20 

A.  Pirie 

1496 

146 

407 

0-64 

101-05 

3261 

Dec. 

16 

C.  O.  Allen 

1375 

153 

240 

0-49 

100-90 

3118 

16 

“ 

1375 

153 

240 

0-49 

100-90 

3118 

1914. 

, 

Jan 

22 

. 0.  Allen 

1375 

210 

278 

0-26 

100-72 

369 

Mar 

4 

D.  B.  Gow , 

1374 

160 

96 

0-33 

332 

28 

C.  O.  Allen 

1496 

65 

49 

0-68 

100-57 

333 

April 

30 

(4 

1497 

169 

921 

3-55 

102-86 

3,273 

June 

26 

H 

1760 

155 

570 

1-31 

101-20 

750 

July 

31 

W.  J.  Ireland 

1919 

145 

384 

0-30 

100-20 

116 

Sept. 

10 

H.  Bovd 

1919 

150 

322 

0-30 

100-08 

97 

Oct. 

2 

M.  S.  Madden 

1911 

172 

340 

0-18 

99-79 

61 

29 

U 

1912 

110 

320 

0-26 

100-01 

82 

Nov. 

18 

F.  S.  Smith 

1186 

164 

430 

0-10 

100-10 

344 

1 Old  station  below  Ferry. 

- New  station  at  Ferry  from  August  12  on. 
3 Ice  measurement. 


Daily  Gauge  Height  and  Discharge  of  Red  Deer  River  near  Hudson  Bay 

Junction,  for  1913. 

[Drainage  Area,  4,900  square  miles.] 


Day. 

July. 

August. 

September. 

October. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

• 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

103-08 

2,521 

102-10 

1,394 

101-23 

623 

0 

102-96 

2,383 

102-15 

1,452 

101-19 

593 

3 . . . •. 

102-81 

2,211 

102-12 

L417 

101-15 

569 

4 

102-79 

2, 187 

102-10 

1,394 

101-03 

493 

102-65 

2;  027 

102-07 

1,359 

101-10 

535 

6 

102-52 

1,877 

102-01 

1,291 

101-13 

555 

102-46 

1,808 

101-97 

1,247 

101-13 

555 

8 

102-42 

1,762 

101-89 

L160 

101  - 13 

555 

9 

102-77 

2, 165 

102-42 

1,762 

101-88 

1,150 

101-13 

555 

10 

102-61 

1,981 

102-43 

1,774 

101-75 

1,025 

101-14 

561 

11 

102-71 

2,096 

102-46 

1,808 

101-79 

1,061 

101-16 

574 

12 

103-33 

2,809 

102-42 

1,762 

101-75 

1,025 

101-19 

593 

13 

104-06 

3,648 

102-56 

1,923 

101-72 

998 

101-15 

568 

14 

104-48 

4,131 

102-53 

1,889 

101-71 

989 

101-09 

529 

15 

104-78 

4,476 

102-73 

2,119 

101-56 

873 

101-06 

511 

16...-. 

104-93 

4,648 

103-05 

2,487 

101-53 

849 

101-04 

499 

17 

105-01 

4,741 

102-99 

2,417 

101-49 

817 

101-06 

511 

18 

104-83 

4,533 

103-00 

2,429 

101-44 

780 

101-03 

493 

19 

104-71 

4,396 

103-02 

2,452 

101-41 

758 

101-01 

481 

20 

104-50 

4,154 

102-99 

2,417 

101-41 

758 

101-01 

481 

21 

104-28 

3,901 

102-95 

2,372 

101-38 

735 

100-98 

463 

90 

104-13 

3,728 

102-92 

2,337 

101-38 

735 

101-01 

481 

23 

103-96 

3,533 

102-70 

2,084 

101-37 

727 

101-01 

481 

24 

103-82 

3,372 

102-70 

2,084 

101-36 

720 

101-04 

499 

103-63 

3, 154 

102-49 

1,842 

101-35 

713 

100-93 

433 

26 

103-77 

3,315 

102-38 

1,716 

101-35 

713 

101-03 

493 

27 

103-78 

3,326 

102-25 

1 , 566 

101 -34 

705 

101-13 

555 

28 

103-73 

3,268 

102-22 

1 , 532 

101-33 

697 

100-93 

433 

29 

103-58 

3,096 

102-15 

1,452 

101 -30 

675 

100-73 

322 

30 

103-42 

2,912 

102-09 

1,383 

101-27 

653 

101-06 

511 

31 

103-19 

2,647 

102-10 

1,394 

101-06 

511 

November. 

December. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

100-90 

118 

101-05 

261 

Note. — Ice  conditions  from  October  30  to  December  31;  data  not  sufficient  to  compute  daily  discharges. 
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Daily  Gauge  Height  and  Discharge  of  Red  Deer  River  near  Hudson  Bay 

Junction,  for  1914. 

[Drainage  Area,  4,900  square  miles.] 


Day. 

January. 

Februarj'. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

1 

Feet. 

Sec.-ft . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft . 

Feet. 

Sec.-ft . 

Feet. 

102-76 

102-66 

102- 41 

103- 11 
103-31 

103-11 

103-71 

103- 86 

104- 26 
104-26 

104-31 

104-26 

103-86 

103-71 

103-66 

103-41 

103-36 

103-21 

103-06 

103-01 

103- 81 

104- 11 
104-06 
104-01 
103-81 

103-66 

103-51 

103-41 

103-16 

102-91 

102-81 

Sec.-ft. 

2,153 

2,038 

1,751 

2,556 

2,786 

2,. 556 
3,246 
3,418 
3,788 
3,878 

3,936 

3,878 

3,418 

3,246 

3,188 

2,901 

2,843 

2,671 

2,498 

2,441 

3,361 

3,706 

3,648 

3,591 

3,361 

3,188 

3,016 

2,901 

2,613 

2,326 

2,211 

Feet . 
102-76 
102-61 
102-41 
102-36 
102-26 

102-21 

102-11 

102-16 

102-06 

102-06 

101-91 

101-81 

101-86 

101-71 

101-61 

101-43 

101-51 

101-57 

101-43 

101-36 

101-46 
101-31 
101-21 
101 -IS 
101-18 

101-21 

101-24 

101-11 

101-06 

101-04 

Sec.^t. 

2,153 

1,981 

1,751 

1,693 

1,578 

1,521 

1,406 

1,463 

1,348 

1,348 

1,181 

1,080 

1,130 

989 

90S 

773 

833 

881 

773 

720 

795 

683 

608 

587 

587 

60S 

630 

542 

511 

499 

2 

3 

4 

6 

8 

9 

10 

11 

12 

13 

14 

16 

17 

18 

19 

20 

21 

00 

100-72 

72 

23 

24....'. 

25 

26 

27 

28 

100-57 

33 

29 

30 

107-86 

3,270 

31 -. . . 

Note. — Ice  conditions  from  January  1 to  April  15,  and  from  November  10  to  December  31;  data  not  sufficient  to 
compute  daily  discharges. 


July. 

.-\ugust. 

September. 

October. 

November. 

December. 

1 

100-96 

451 

100-19 

118 

99-81 

71 

99-79 

70 

100-04 

91 

- 

•) 

10(J-91 

421 

100-11 

102 

99-81 

71 

99-79 

70 

KX)  04 

91 

3 

100-86 

393 

100-11 

102 

99-81 

71 

99-84 

72 

100-11 

89 

* 

4 

100-83 

377 

100-09 

98 

99-86 

73 

99-89 

75 

109-14 

86 

5 

100-83 

100-06 

94 

99-86 

73 

99-89 

75 

100-24 

83 

6 

100-79 

354 

100-01 

87 

99-96 

81 

99-94 

79 

80 

7 

100-76 

338 

100-01 

87 

100-01 

87 

99-89 

75 

100-32 

8 

100-73 

322 

100-01 

87 

100-01 

87 

99-89 

75 

100-32 

74 

9 

100-81 

366 

99-96 

81 

100-06 

94 

16) -94 

79 

100-31 

71 

10 

100-76 

338 

99-93 

78 

100-04 

91 

99-99 

84 

100-24 

68 

11 

1(K)-71 

311 

99-01 

76 

' 100-04 

91 

100-04 

91 

100-31 

65 

12 

1(K)-71 

311 

99-89 

75 

l(M)-()4 

91 

1(N)-(U 

91 

100-32 

62 

100-66 

285 

99-89 

75 

99  99 

84 

100-04 

91 

100-24 

59 

14 

100-6(1 

285 

99-86 

73 

- 99  99 

84 

l(M)-04 

91 

100-24 

56 

15 

100-66 

285 

99-86 

99-99 

84 

100  (M 

91 

16) -99 

53 

16 

llKI-71 

311 

99-84 

72 

99  99 

84 

16) -99 

84 

16)  99 

50 

17 

100-68 

295 

99-81 

71 

99-91 

79 

O'.)  16) 

84 

16)  99 

47 

KM) -23 

25 

18 

KM)- 66 

285 

99-81 

71 

99  91 

79 

16)  99 

84 

99  95 

44 

19 

1(MI-61 

26.) 

99-79 

70 

99  94 

79 

1)9  16) 

,84 

91)  99 

44 

20 

100-56 

239 

99-76 

68 

99  94 

79 

16)  16) 

■ 

. 100  02 

43 

21 

1(M)-51 

219 

99-76 

68 

99  94 

79 

16)  99 

84 

100 -02 

43 

. 

22 

100-46 

199 

99-76 

68 

16)  94 

79 

9.)  16) 

84 

KM)  02 

41 

KKI  41 

179 

99-76 

i\S 

99  94 

79 

99  16) 

84 

16)  99 

41 

24 

l(N)-36 

163 

99-76 

68 

16)  89 

75 

99  99 

84 

99  91) 

39 

25  

l(MI-;i6 

163 

99-76 

U8 

99  89 

75 

99  99 

81 

16)  99 

39 

26  

1(M)-31 

1-18 

99  - 79 

71) 

16)  89 

75 

16)  16) 

84 

99  24 

38 

27  

llK)-26 

135 

99-73 

67 

16)  84 

72 

16)  91) 

84 

16)  21 

37 

28 

1(MI-2I 

123 

16) -73 

67 

99  84 

72 

KM)  ()4 

91 

29 

10‘J  26 

135 

(6)  76 

68 

99-92 

77 

KM)  01 

8 7 

10  

1(M)-2I 

123 

99  76 

t\s 

99  79 

70 

too  01 

87 

il 

100  19 

118 

99  76 

68 

loo  1)2 

Ks 

From  .Novoriiber  10  In  Deuiviibsr  31,  ilutn  not  nulliaitvit  (d  tvi  iipulo  d itly  diM'litrgM 
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Monthly  Discharge  of  Red  Deer  River  near  Hudson  Bay  Junction,  for  the 

years  1913-14. 


Month. 

Discharge  ix 

Secoxd-Feet. 

Rtrx-Orr. 

Maximum. 

Minimum. 

Mean. 

Per  square 
mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total  in 
acre-feet. 

•3,480 

0-710 

0-819 

214,000 

August 

2,521 

1,382 

2,000 

0-408 

0-470 

122,500 

September 

1,452 

653 

962 

0-196 

0-219 

57,200 

October 

623 

322 

517 

0-106 

0-122 

31,800 

•320 

0-065 

0-073 

19,000 

December 

•140 

0-029 

0-033 

8,600 

The  period 

2,521 

U15 

1,238 

0-252 

1,736 

453, 100 

1914 

•70 

0-014 

0-016 

4,300 

•50 

0-010 

0-010 

2,780 

....  •OO 

0-006 

0-007 

1,850 

•1,800 

0-367 

0-410 

107,100 

May 

3,925 

1,750 

3,000 

0-612 

0-706 

184,900 

June 

2,150 

499 

1,050 

0-214 

0-239 

62,600 

July 

451 

118 

268 

0-055 

0-063 

16,500 

August 

118 

67 

78 

0-016 

0-018 

4,800 

September 

94 

70 

80 

0-016 

0-018 

4,775 

October 

91 

70 

83 

0-017 

0-020 

5, 100 

91 

•60 

0-012 

0-013 

3,575 

December 

•25 

0-005 

0-006 

1,540 

The  year 

3,925 

•25 

550 

0-112 

1-526 

399,820 

Note.— All  marked  thus  (U  are  estimated. 


SWAN  RIVER. 


The  Swan  river  rises  on  the  extreme  northwestern  slope  of  the  Porcupine 
mountains.  Its  course  is  generally  south  and  east  until  it  reaches  a point  in 
Tp.  34,  R.  3,  W.P.VI.,  when  it  turns  and  flows  almost  due  northeast  through  the 
valley  between  Porcupine  and  Duck  mountains  into  Swan  lake. 

The  valley  between  the  two  mountains  is  broad  and  deep,  but  nearly  all 
the  drainage  entering  this  section  of  the  river  is  from  the  south,  most  of  the 
tributaries  heading  in  the  Duck  mountains.  To  the  north  the  basin  is  confined 
by  the  drainage  area  of  the  Woody  river,  which  follows  a parallel  course  to  the 
Swan. 

The  banks  of  the  valley  are  an  alluvial  deposit  of  clay  and  gravel.  The 
river  has  an  average  width  of  150  feet,  the  banks  ranging  from  10  to  50  feet 
in  height.  The  upper  parts  of  the  valley  are  largely  covered  with  a timber 
growth,  but  in  the  lower  bottom  lands,  mixed  farming  is  extensively  followed. 
The  valley  is  well  settled,  the  town  of  Swan  River  being  the  principal  community. 

In  1909  an  investigation  of  the  power  possibilities  of  the  river  was  made 
and  a site  located  in  the  vicinity  of  Swan  River,  with  a view  to  supplying  that 
town  with  power. 

Swan  River  at  Swan  River. 

History. — The  Swan  River  station  was  established  b}"  W.  G.  \\  orden  on 
October  12,  1912,  and  has  been  operated  since  that  date. 

Location  of  Section. — The  meter  section  is  located  on  the  down  stream 
side  of  the  new  steel  traffic  bridge  which  spans  the  Swan  river  at  the  north  end 
of  the  town  of  Swan  River,  ]Man.  The  initial  point  is  marked  on  the  top  of  the 
south  abutment  at  the  east  side. 
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Records  Available. — Records  of  daily  gauge  height  are  available  for  part  of 
the  period  October  12,  1912,  to  the  end  of  1914,  blanks  in  the  records  occur 
during  the  winter  seasons.  Estimated  daily  discharges  are  on  hand  for  the 
periods  October  24  to  November  16,  1912,  April  12  to  November  8,  1913,  and 
April  15  to  November  15,  1914. 

Drainage  Area. — The  area  drained  above  the  station  of  the  Swan  river  is 
1,215  square  miles. 

Gauge. — A 6-foot  vertical  staff  gauge  is  fastened  to  a plank  which  is  spiked 
to  the  centre  pier  of  the  old  bridge,  which  is  downstream  from  the  section. 

Channel. — Above  the  section  the  channel  is  straight  for  300  feet  and  also 
for  200  feet  below.  The  bridge  is  a clear  span,  and  the  river  lies  in  one  channel 
at  all  stages.  The  stream-bed  is  of  clay  and  .subject  to  shifting;  the  current  is 
swift.  The  right  bank  is  of  clay,  is  high  and  not  liable  to  overflow.  The  left 
bank  is  low  and  wooded  and  liable  to  overflow  at  high  stages. 

Discharge  Measurements. — The  meterings  are  made  from  the  bridge,  ^^dth 
a small  Price  current-meter. 

Accuracy. — Between  gauge  heights  99-40  and  101-80  the  discharge  curve 
is  well  defined,  between  101-80  and  104-20  it  is  fairly  well  defined- 


Discharge  Measurements  of  Swan  River  at  Swan  River,  for  1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Oct. 

24 

W.  G.  Worden 

1,196 

129 

404 

2-51 

101-73 

1,013 

Dec. 

11 

G.  J.  Lamb 

1,187 

101 

177 

•72 

100-61 

1125 

1913. 

Feb. 

12 

Alex.  Pirie 

1,469 

105 

5o 

100 

100-49 

154 

12 

«» 

1,469 

148 

103-30 

14  055 

4*< 

13 

1,186 

140 

782 

5-27 

104-14 

lillS 

<1 

13 

1,186 

140 

782 

5-44 

104-14 

4,218 

June 

5 

E.  Bankson 

1,469 

138 

387 

1-50 

101-11 

583 

4i 

17 

G.  Ebner 

1,186 

133 

324 

1-25 

100-69 

402 

July 

8 

-Alex.  Pirie 

1,496 

144 

674 

3-88 

103-19 

2,618 

Aug. 

13 

G.  Ebner 

1,196 

140 

342 

1-25 

100-82 

428 

26 

W.  J . Ireland 

1,469 

138 

357 

1-35 

101-12 

490 

Sept. 

1 

1,469 

137 

307 

’•03 

100-65 

316 

23 

1,469 

122 

251 

0-62 

100-16 

155 

Oct. 

13 

C.  0.  Allen 

1,435 

123 

258 

0-65 

100-27 

167 

Nov. 

13 

1,374 

131 

182 

0-54 

100-00 

>97 

Dec. 

10 

4* 

1,375 

126 

157 

0-35 

100-12 

>55 

1914. 

Jan. 

16 

C.O.  Allen 

1,375 

70 

104 

0-31 

101-36 

13s 

Fob. 

3 

44 

1,375 

70 

107 

0-38 

101-33 

Ml 

Mar. 

3 

I).  H.  Gow  ...  

1,374 

93 

136 

0-20 

100-85 

*27 

M 

30 

C.  O.  Allen...  . 

1,496 

89 

160 

0-31 

101-10 

‘50 

April 

27 

44 

1,497 

150 

591 

307 

103  45 

1,816 

■Nlay 

24 

44 

1,497 

150 

503 

2 07 

101  63 

1,(H1 

Juno 

7 

**  ... 

1 , 7tiO 

129 

218 

0 52 

100-08 

128 

29 

41 

1,760 

1-27 

246 

0-45 

KNMtO 

113 

July 

30 

W.  J.  Ireland 

1,919 

116 

ItU) 

0-21 

99  56 

35 

Aug. 

20 

A.  Pirie  . 

1 , 940 

111 

167 

(MW 

99  39 

10 

Kept. 

9 

II.Hovd  

1,919 

116 

174 

0-21 

99  06 

36 

Oct. 

1 

M.  S.  .Sladden 

1,911 

118 

173 

0 13 

99  .\5 

21 

«« 

28 

44 

1,912 

123 

186 

0-23 

99  67 

42 

Nov. 

19 

F.  S.  Kiiiitli  

1,186 

121 

l.Vl 

0.19 

100  m 

>29 

l)oo. 

10 

C.  O.  Allen. 

1,912 

117 

132 

0-23 

U«l  46 

•31 

'MiuiMurmnitnt  tiikon  umlor  ii-<>  ccimlitionH.  im<<iHureiiu<nt.  '|ih<  ;iiu>un  thirkiuw*  J SS'i.  (luMin  (hirk 

nutM  2-().)').  ^luo  (moan  tliickni'tx  1 UIM.  *loo  (mxaii  tliickniutt  t ' 7J' >*  Moo  ,ma in  thii'kiu<«a  0-5')  'Ico  (incytn  thick 

noHH  1 -2'). 
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6 GEORGE  V,  A.  1916 

Daily  Gauge  Height  and  Discharge  of  Swan  Kiver  at  Swan  River,  for  1912. 

[Drainage  area,  1,215  square  miles.] 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Day. 

July. 

August. 

September. 

October. 

November. 

December. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

101-31 

101-08 

100-91 

100-89 

100-89 

100-90 

100-91 

100-90 

100-89 

100-89 

100-88 

100-88 

100-87 

100-87 

100-87 

100-86 

Sec.-ft. 

728 

568 

466 

455 

455 

460 

466 

460 

455 

455 

450 

4.50 

445 

445 

445 

440 

Feet. 

Sec.-ft. 

100-61 

100-41 

101-74 

101-73 

101-69 

101-60 

101-53 

101-52 

101-46 

101-43 

1,070 

1,070 

1,030 

955 

896 

887 

840 

818 

100-41 

Note. — Ice  conditions  from  November  17  to  end  of  year;  data  not  .sufficient  to  compute  daily  discharges. 
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Daily  Gauge  Height  and  Discharge  of  Swan  River  at  Swan  River,  for  1913. 

[Drainage  area,  1,215  square  miles.) 


Day. 

January. 

February. 

_ March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

1 

Feet. 

.Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec  .-ft. 

Feet. 

.Sec.-ft. 

Feet. 

101-68 

101-63 

101-58 

101-51 

101-60 

101- 89 

102- 05 
102-04 
101-97 
101-87 

101-79 

101-75 

101-75 

101-77 

101-79 

101-79 

101-84 

101-81 

101-82 

101-78 

101-73 

101-69 

101-67 

101-58 

101-55 

101-55 

101-53 

101-53 

101-46 

101-46 

101-42 

Sec.-ft. 

1,020 

981 

938 

879 

955 

1,200 

1,350 

1,340 

1,270 

1,190 

1,120 

1,080 

1,080 

1,100 

1,120 

1,120 
1,160 
1,130 
1, 140 
1,110 

1,070 

1,030 

1,020 

938 

913 

913 

896 

896 

840 

840 

810 

Feet. 

101-38 

101-31 

101-25 

101-17 

101-14 

101-11 

10111 

101-10 

101-05 

100-99 

100-93 

100-93 

100-85 

100-84 

100-83 

100-77 

100-72 

100-66 

100-61 

100-57 

100-57 

100-51 

100-43 

100-40 

100-47 

100- 44 

101- 15 
101-24 
101-21 
101-29 

Sec.-ft. 

780 

728 

683 

626 

606 

587 

587 

580 

550 

514 

478 

478 

435 

430 

425 

395 

370 

341 

317 

299 

299 

274 

242 

230 

258 

246 

613 

675 

653 

713 

2 



3 

4 

100-51 

5 

101-58 

6 





8 

9 

10  ... 

11  

100-53 

100-49 

. 

12  

103- 58 

104- 14 
104-21 
104-49 

104-56 

104-55 

104-21 

103-99 

103-74 

103-63 

103-68 

103-55 

103-35 

103-00 

102-56 

102-22 

102-05 

101-91 

101-81 

3,250 

4.150 

4,300 

4,800 

4,900 

4.900 
4,300 

3.900 

3.500 

3,325 

3.400 
3,200 

2.900 

2.400 

1,850 

1.500 
1,350 
1,220 
1,130 

13 

14 

15 

100-20 

16 

17 

18  

100-49 

100-21 

19  

20 

21  

22 

23 

24  

25 

26 

27 

28 

100-55 

29 

30 

31 

July. 

August. 

.September. 

October. 

November. 

December. 

1 

101-57 

930 

101-22 

660 

100-69 

100-16 

153 

100-32 

202 

2 

101-91 

1,220 

101-15 

613 

100-64 

331 

100-14 

147 

> 1(H)- 28 

189 

3 

102-42 

1 , 700 

101-05 

550 

100-69 

355 

100-15 

150 

‘100-23 

174 

4 

103-85 

1(H) -86 

440 

100-71 

365 

100-13 

144 

'1(H)- 19 

162 

5 

103-76 

3 '525 

100-75 

385 

100-71 

100-13 

144 

>10t)-14 

147 

6 

103-70 

3,425 

100-68 

3.50 

100-71 

365 

100-11 

138 

'1(H)- 10 

135 

100-30 

7 

103-42 

3,  (8)0 

100-62 

322 

100-64 

331 

KH)- 17 

156 

'l(H)-05 

120 

8 

103-13 

2;.580 

100-57 

299 

100-60 

312 

100-17 

156 

KM) -00 

105 

9 

102-86 

2,210 

l(K)-,59 

308 

100-69 

355 

KK)-19 

162 

10 

102-64 

1 , 930 

100-58 

304 

100-66 

341 

100-25 

180 

100-42 

11 

102-75 

2,070 

100-68 

3.50 

100-63 

326 

100-25 

180 

12 

102-94 

2,320 

loo -80 

410 

KH)-.53 

283 

KM) -27 

186 

13 

103-15 

2,600 

KM) -83 

425 

l(M)-48 

262 

KM) -28 

189 

KH)-(M) 

14 

103-27 

2,775 

100-88 

450 

1(H)- 44 

246 

1(H)- 30 

19.5 

100-28 

15 

103-20 

2,675 

101-04 

.544 

KM) -38 

223 

KM)- 28 

189 

99-93 

16  

103-15 

2,0(M) 

101-24 

675 

KM) -.36 

216 

KM) -26 

183 

17 

103-05 

2,475 

101-37 

778 

KM)-33 

206 

KK)-27 

186 

18 

102-87 

2,220 

101-40 

795 

KM)-29 

192 

KH)-23 

174 

■ 

19 

102-59 

1 , 880 

101-42 

810 

KM)-28 

189 

l(M)--20 

165 

. 

20 

102-31 

1..590 

101-43 

818 

1(H)- 25 

180 

KM)-06 

123 

loobi 

21 

102-09 

1,.380 

101-48 

855 

KM) -23 

174 

KM)  08 

129 

■ 

22,  . 

101-89 

1,2(H) 

101-52 

887 

KM) -22 

171 

KN)-3I 

199 

99  06 

23  

101-65 

998 

101-41 

803 

KM)- 19 

162 

KM)- 26 

183 

24  

101-49 

863 

101-27 

698 

KM) -22 

171 

KM)- 25 

180 

25 

101-36 

765 

101-18 

632 

KM) -26 

183 

KM)- 19 

162 

26  

101-30 

720 

101-07 

562 

KM).  25 

1,80 

KMl- 19 

162 

101  • M) 

100-92 

472 

KM)- 23 

174 

KM)  13 

144 

lOl  01 

28 

101-15 

613 

KM). 82 

420 

KM)- 22 

171 

KM)  41 

234 

29 

101  - 15 

613 

100-80 

410 

KN)-2I 

168 

KM)  22 

171 

KM)  IS 

30 

101-32 

735 

100-71 

365 

KM).  21 

168 

KM)  26 

183 

31 

101-28 

705 

too  (14 

331 

KM) -28 

|89 

Notk,  Ice  comiitiuiiH  (rom  Jiimmry  I lo  .Vpiil  12  und  from  N'ovkiiiIici  K Io  oml  ul  .viutr;  dn(a  n»l  ■ullicii'nl  to  com* 
|)il(o  daily  diMcliargcH.  .Ml  gmiuc  marked  lliim  (0  iaieriMdatml 


206 
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Daily  Gauge  Height  and  Discharge  of  Swan  River  at  Swan  River,  for  1914. 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dts- 

charge. 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

1 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

1100-95 

1100-93 

100-90 

100- 95 

101- 14 

101-25 

101-82 

101-98 

101-63 

101-64 

101-44 

101- 69 

102- 53 
102-75 

102- 64 

102-68 

103- 15 
103-24 
102-65 
102-97 

102-79 

102-65 

102-56 

102-51 

102-57 

102-44 

102-38 

102-28 

102-14 

102-05 

Sec.-ft. 

Feet. 

101-97 

101-89 

101-74 

101-71 

101- 73 

102- 90 
104-04 

103- 98 
103-91 
103-74 

103-43 

103-07 

102-80 

102-53 

102-29 

102-10 

101-93 

101-83 

101-71 

101-63 

101-60 

101-08 

101-74 

1101-65 

101-56 

101-50 

101-41 

101-36 

101-26 

101-17 

101-08 

Sec.-ft. 

1,270 

1,200 

1,070 

1,050 

1,070 

2,260 

3,975 

3,875 

3,775 

3.500 

3,025 

2.500 
2,130 
1,810 
1,570 

1,390 

1,240 

1,150 

1,050 

981 

955 

568 

1,070 

998 

921 

870 

803 

765 

690 

625 

568 

Feet. 

101-00 

100-92 

100-85 

100-80 

100-75 

100-72 

100-67 

100-63 

100-60 

100-58 

100-48 

100-42 

100-37 

100-31 

100-27 

100-25 

100-22 

100-18 

100-15 

100-10 

100-03 

100-03 

100-05 

100-03 

100-00 

99-97 

99-98 

100-10 

99-97 

99-95 

Sec.-ft. 

520 

472 

435 

410 

385 

370 

346 

326 

312 

304 

262 

238 

220 

199 

186 

180 

171 

159 

150 

135 

114 

114 

120 

114 

105 

98 

100 

135 

98 

94 

2 

3 

101-02 

4 

5 

6 

7 

101-16 

100-60 

8 

9 

10 

101-12 

101-16 

11 

12 

13 

14 

101-29 

100-66 

15 

1,940 

1,990 

2,600 

2,750 

1,930 

2,360 

2,120 

1,950 

1,850 

1,790 

1,860 

1,720 

1,660 

1,560 

1,430 

1,350 

16 

101-36 

101-18 

17 

18 

19 

20 

21 

100-93 

100-72 

22 

23 

24 

101-14 

25 

26 

27 

28 

100-75 

101-15 

29 

30 

31 

101-50 

July. 

August. 

September. 

October. 

November. 

December. 

1 

99-94 

91 

99-56 

29 

99-58 

31 

99-53 

25 

99-70 

47 

99-98 

o 

99-92 

87 

99-58 

31 

99-58 

31 

99-55 

28 

99-71 

49 

100-17 

3 

99-91 

84 

99-56 

29 

99-58 

31 

99-57 

30 

99-72 

50 

100-28 

4 

99-90 

82 

99-56 

29 

99-64 

39 

99-58 

31 

99-72 

50 

100-30 

5 

99-86 

74 

99-56 

29 

99-61 

34 

99-62 

36 

99-73 

52 

100-33 

6 

99-85 

72 

99 -.54 

26 

99-64 

39 

99-65 

40 

99-78 

59 

100-37 

7 

99-82 

66 

99 -.56 

29 

99-65 

40 

99-71 

49 

99-82 

66 

100-34 

8 

99-79 

60 

99-54 

26 

99-64 

39 

99-67 

43 

99-82 

66 

100-32 

9 

99-76 

56 

99-51 

23 

99-65 

40 

99-71 

49 

99-69 

46 

100-30 

10 

99-76 

56 

99-51 

23 

99-65 

40 

99-76 

56 

99-73 

52 

100-45 

11 

99-75 

55 

99-49 

21 

99-65 

40 

99-81 

64 

99 -.86 

74 

100-34 

12 

99-75 

55 

99-47 

19 

99-68 

44 

99-81 

64 

100-01 

108 

100-36 

13 

99-75 

55 

99-46 

18 

99-68 

49 

99-84 

70 

99-93 

89 

100-31 

14 

99-73 

52 

99-45 

17 

99-65 

40 

99-80 

62 

99-93 

89 

100-35 

15 

99-73 

52 

99-44 

16 

99-60 

33 

99-80 

62 

99-93 

89 

100-39 

16 

99-72 

,50 

99-44 

16 

99-59 

32 

99-79 

60 

99-93 

100-45 

17 

99-72 

50 

99-43 

15 

99-62 

36 

99-77 

58 

99-93 

100-30 

18 

99-72 

50 

99-42 

14 

99-56 

29 

99-76 

99-91 

100-18 

19 

99-71 

49 

99-39 

11 

99-55 

28 

99-90 

100-06 

20 

99-70 

47 

99-41 

13 

99-54 

26 

99-74 

53 

99-90 

100-52 

21 

99-69 

46 

99-45 

17 

99 -.57 

30 

99-74 

53 

99-91 

100-54 

22 

99-67 

43 

99-45 

17 

99-55 

28 

99-75 

99-93 

99-04 

23 

99-62 

36 

99-47 

19 

99-55 

28 

99-75 

55 

100-06 

99-11 

24 

99-61 

34 

99-48 

20 

99-52 

24 

99  - 75 

99-94 

99-16 

25 

99-57 

30 

99-48 

20 

99-51 

23 

99-73 

52 

99-93 

99-19 

26 

99-56 

29 

99-47 

19 

99-54 

26 

99-70 

47 

100-02 

100-14 

27 

99-53 

25 

99-55 

28 

99-55 

28 

99-69 

46 

100-15 

100 -.34 

28 

99 -.52 

24 

99-55 

28 

99-51 

23 

99-68 

44 

100-27 

100-52 

29 

99-49 

21 

99-57 

30 

99 -.51) 

22 

99-69 

46 

99-93 

100-60 

30 

99-46 

18 

99-58 

31 

99-51 

23 

99-69 

46 

99-94 

100-98 

31 

99-58 

31 

99-58 

31 

99-69 

46 

100-70 

Note. — All  gauge  heights  marked  thus  0)  interpolated.  Ice  conditions  from  January  1 to  April  14,  and  from  November 
16  to  December  31,  data  not  sufficient  to  compute  daily  discharges. 
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SESSIONAL  PAPER  No.  25f 

^loNTHLY  Discharge  of  Swan  River  at  Swan  River,  for  1912-14. 


Month. 

Discharge  in  Second-Feet. 

Run-Off. 

Maximum. 

Minimum. 

Mean. 

Per  square 
mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total  in 
acre-feet. 

1912. 

1945 

0-778 

0-897 

58,100 

1400 

0-330 

0-368 

23,800 

December 

MOO 

0-082 

0-095 

6,150 

482 

0-397 

1-360 

88,050 

1913. 

170 

0-058 

0-067 

4,300 

150 

0-041 

0-043 

2,780 

'50 

0-041 

0-047 

3,075 

'2,250 

1-852 

2-066 

133,900 

Mav 

1,350 

810 

1,050 

0-864 

0-996 

64,600 

June 

780 

230 

480 

0-395 

0-441 

28,600 

July 

3,675 

613 

1,830 

1.506 

1-736 

112,500 

August 

887 

299 

539 

0-444 

0-512 

33,100 

September 

365 

162 

251 

0-207 

0-231 

14,900 

October 

199 

123 

169 

0-139 

0-160 

10,400 

'100 

0-082 

0-092 

5,950 

December 

'50 

0-041 

0-047 

3,075 

The  year 

3,675 

»50 

574 

0-472 

6-438 

417.180 

1914. 

• 

'40 

0-033 

0-038 

2,460 

'40 

0-033 

0-034 

2.220 

'30 

0-025 

0-029 

1,840 

'1,200 

0-988 

1-102 

71,400 

May 

^975 

568 

1,570 

1.293 

1.491 

96,500 

June 

520 

94 

229 

0-188 

0-210 

13,600 

July 

91 

18 

51 

0-042 

0-048 

3,125 

.\ugust 

31 

11 

22 

0-018 

0.021 

1,350 

September 

44 

22 

32 

0-026 

0-029 

1,900 

October 

70 

25 

50 

0.041 

0.047 

3,075 

'40 

0-033 

0-037 

2,380 

December 

'20 

0-016 

0-018 

1,230 

The  year 

3,975 

10 

277 

0,228 

3.104 

201,080 

Note. — .Marked  thus  (^)  estimated. 


MOSSY  RIVER. 


The  Mossy  river  is  the  connecting  link  between  lake  Dauphin  ami  lake 
Winnipegosis,  draining  the  former  into  the  latter.  It  heads  in  the  extreme 
northern  end  of  lake  Dauphin  and  Hows  generally  north  for  a distance  of  about 
21  miles  to  the  mouth. 

The  Fork  and  Fishing  rivers  are  tributaries  that  have  their  sources  on  the 
eastern  slope  of  the  Duck  mountains.  All  the  drainage  basin  of  the  Mossy, 
with  the  exception  of  that  suj)plied  by  these  rivers,  is  gathered  by  the  rivers 
tributary  to  lake  Dauphin.  These  ar(‘  the  Valley,  dhirtle.  Ochre,  Wilson,  and 
Vermilion  rivers,  ddie  upi)er  part  of  tlu'  basin  is  well  tijnbered,  while  the  lower 
part  is  prairie;  country,  and  usi'd  extensively  for  mixed  farming. 

The  banks  of  the  Mossy  vary  lu'tween  5 and  IT)  feet  in  height  ami  are  of 
clay  overlying  a beel  of  gravel.  Tlu'  river  varic's  in  width  fn>m  120  to  200  feet, 
and  has  Ixicn  consieh'rably  in\prov(‘d  by  ilrt'dging. 

d'h(!  country  adjacmit  to  the  river  is  very  wt'll  st'ttled,  especially  on  the 
west  side,  'rin;  town  of  Winnipegosis,  with  a pe»pulation  of  (U)0  pi'ople,  is 
situat(‘d  at.  tin;  mouth  of  tin*  river,  and  the  town  of  Dauphin  is  the  chief  centre 
in  the  district. 


208 


DEPARTMEyT  OF  THE  IXTERIOR 


6 GEORGE  V,  A.  1916 

In  1908  the  Department  of  Public  AVorks  made  a survey  of  the  river  with  a 
view  of  lowering  lake  Dauphin.  In  connection  with  this  project,  dredging  opera- 
tions were  carried  on  in  the  river  between  1908  and  1912.  A water-power 
project  has  been  looked  into  on  the  river  near  Winnipegosis,  and  a reconnais- 
sance survey  for  this  purpose  was  made  by  a field  party  of  the  Manitoba  Hydro- 
graphic  Survey,  in  the  summer  of  1913. 

Mossy  River  at  Lacey’s  Farm. 

History. — The  station  on  the  iMossy  river  at  Lacey’s  Farm  was  established 
by  A.  Pirie  on  July  14,  1913,  and  was  operated  until  August  10,  1914. 

Location  of  Section. — The  meter  section  is  located  in  the  XAV.  j of  sec.  6 
Tp.  29,  R.  18,  M.P.M.  It  is  one-quarter  of  a mile  below  the  mouth  of  Fishing 
river,  and  three-quarters  of  a mile  below  F.  B.  Lacey’s  farm.  The  initial  point 
is  a nail  driven  in  the  side  of  a 5 inch  oak  tree  which  is  on  the  right  hand  side 
of  the  river  and  is  blazed  on  the  river  side  and  marked  “LP.” 

Records  Available. — Daily  gauge  height  records  have  been  obtained  for 
the  period  July  14,  1913,  to  August  10,  1914.  Estimates  of  daily  discharge 
have  been  compiled  for  the  same  period. 

Drainage  Area. — The  area  drained  by  the  IMossy  river  above  this  station 
includes  lake  Dauphin  and  the  drainage  areas  of  the  streams  flowing  into  that 
lake.  It  is  3,950  square  miles. 

Gavge. — The  gauge  is  a 6-foot  vertical  staff  enamelled  gauge  which  is  fast- 
ened to  a timber  driven  into  the  bed  of  the  stream  and  braced.  It  is  placed  on 
the  right  bank,  and  is  referred  to  a bench-mark,  which  is  a nail  driven  into  the 
stump  of  a 12-in  poplar,  which  is  blazed  on  two  sides  and  is  25  feet  north  of 
the  initial  point. 

Channel. — The  channel  is  straight  for  1,800  feet  above  and  600  feet  below 
the  station.  There  are  rapids  both  above  and  below  the  section,  the  latter 
being  about  1,500  feet  distant.  The  river  occupies  but  one  channel  at  all  stages, 
the  bed  of  the  stream  is  of  gravel  and  not  subject  to  erosion.  The  current  is 
swift  and  the  banks  are  high  and  not  subject  to  overflow. 

Discharge  Measuremeyits. — The  meterings  are  made  by  means  of  a boat 
and  cable  stretched  across  the  river. 

Accuracy. — The  discharge  curve  is  fairh^  well  defined  over  a range  in  gauge 
height  between  87  • 00  and  89  • 8. 


Discharge  ^Ieasurements  of  IMossy  River  below  Fishing  River,  1913-14. 


Date. 

Hj'drographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

' 

Feet. 

Sq.  ft. 

Ft.  per  sec 

Feet. 

Sec.-ft. 

July  14 

Pirie 

1496 

132 

592 

2-80 

89-80 

1,6,58 

Aug.  11 

D.  B.  Gow 

1187 

128 

485 

2-64 

88-97 

1,280 

“ 19 

D.  B.  Gow 

1187 

140 

651 

1-83 

88-77 

>1,191 

“ 23 

W.  J.  Ireland 

1469 

116 

4.52 

2-54 

88-82 

1,151 

Nov.  11 

C!  O.  Allen 

1374 

103 

289 

2-33 

87-73 

673 

Dec.  18 

C.  O.  Allen 

1375 

99 

309 

203 

87-46 

627 

1914. 

Jan.  13 

C.  O.  Allen 

1375 

100 

299 

1-80 

87-56 

540 

Mar.  21 

C.  0.  Allen .- 

1496 

89 

283 

1-65 

87-03 

467 

April  23 

C.  O.  Allen 

1497 

92 

285 

1-89 

87-11 

540 

May  27 

C.  O.  Allen 

1497 

no 

341 

214 

87-84 

727 

July  1 

C.  0.  Allen 

1760 

98 

303 

1-97 

87-37 

598 

* Two  miles  below  regular  station. 
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Daily  Gauge  Height  and  Discharge  of  flossy  River  below  Fishing  River, 

for  1913. 


[Drainage  area,  3,950  square  miles.] 


Day. 

July. 

August. 

September. 

October. 

November. 

i 

1 December. 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Db- 

charge 

Gauge 

Height. 

Dis- 
charge . 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

89-34 

1,430 

88-67 

1,090 

88-19 

R7.O4 

536 

2 

89-34 

1,430 

88-67 

1,090 

88- 10 

R7.97 

511 

3 

89-34 

1,430 

88-64 

1,080 

88-14 

R47 

R7-49 

607 

ttT.fifi 

4 

89-44 

L480 

88-64 

li080 

88-01 

792 

87-49 

607 

K7.AA 

5 

89-24 

1,380 

88-64 

1 080 

88-04 

S05 

87-49 

fj)7 

Ifi?. AA 

6 

89-24 

1,-380 

88-65 

1 080 

87-49 

fin? 

1C7. AA 

7 

89-14 

L330 

88-64 

1 080 

S7.QQ 

7«4 

87-54 

fiOQ 

8 

89-04 

L280 

88-64 

1 080 

R7.QQ 

784 

87-54 

fioQ 

Uvx 

9 

89-04 

L280 

88-44 

978 

87-99 

784 

'87-60 

642 

'87-66 

664 

10 

88-94 

1,230 

88-34 

933 

87-44 

592 

187-67 

fifi? 

fi?.  AA 

11 

88-94 

1,230 

88-34 

933 

87-74 

692 

87-73 

fiQO 

1C7. AA 

12 

88-94 

L230 

88-35 

938 

87. 7Q 

710 

i$7-73 

fifiO 

13 

88-94 

L230 

88-37 

947 

87-78 

707 

'87-72 

fiQ^ 

14 

89-84 

1,680 

88-94 

L230 

88-39 

955 

87-73 

689 

'87-70 

678 

'87-69 

674 

15 

89-74 

1,630 

88-84 

1,180 

88-34 

933 

87-77 

703 

'87-70 

678 

'87-72 

685 

16 

89-74 

1,630 

88-84 

1,180 

88-33 

929 

87-77 

703 

'87-70 

678 

'87-75 

696 

17 

89-64 

1,580 

88-81 

1,160 

88-24 

889 

87-84 

728 

'87-69 

674 

87-78 

707 

18 

89-64 

1,580 

88-80 

1,160 

88-29 

911 

87- S4 

728 

'87-69 

674 

'87-76 

700 

19 

89-64 

1,580 

88-77 

1,140 

86-77 

433 

87-84 

728 

'87-68 

671 

696 

20 

89-54 

1,530 

88-81 

1,160 

87-29 

549 

87-84 

728 

87-68 

671 

87-73 

689 

21 

89-54 

1,530 

88-80 

1,160 

88-04 

805 

87-79 

710 

'87-68 

671 

'87-70 

678 

22 

89-44 

1,480 

88-81 

1,160 

88-14 

847 

87-84 

728 

'87-68 

671 

'87-68 

671 

23 

89-44 

1,480 

88-81 

1,160 

88-34 

933 

87-84 

728 

87-68 

671 

'87-65 

660 

24 

89-44 

1,480 

88-79 

1,150 

88-34 

933 

87-84 

728 

'87-67 

667 

87-63 

653 

25 

89-44 

1,480 

88-79 

1,150 

88-24 

889 

87-84 

728 

'87-66 

664 

'87-63 

653 

26 

89-44 

1,480 

88-79 

1,1.50 

88-19 

868 

87-84 

728 

'87-64 

656 

'87-63 

653 

27 

89-34 

1,430 

88-79 

1,150 

88-21 

876 

87-04 

487 

87-63 

653 

87-63 

653 

28 

89-34 

1,430 

88-77 

1,140 

88-14 

847 

87-04 

487 

'87-63 

653 

'87-58 

636 

29 

89 -.54 

1,530 

88-77 

1,140 

88-14 

847 

87-24 

536 

'87-64 

656 

'87-53 

620 

30 

89-34 

1,430 

88-77 

1,140 

88-14 

847 

87-27 

544 

'87-64 

656 

'87-48 

604 

31 

89-34 

1,430 

88-64 

1,080 

87-27 

544 

'87-44 

592 

Note. — Discharge  curve  not  well  defined  above  gauge  height  89-00. 


Gauge  heights  marked  thus  (*)  interpolated. 


If) 


25f — 
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Daily  Gauge  Height  and  Discharge  of  flossy  River  below  Fishing  River, 

for  1914. 


[Drainage  area,  3,950  square  miles.] 


Day. 

January. 

Februarj-. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge . 

Height. 

charge 

Height. 

charge 

Height. 

charge . 

Height. 

charge . 

Height. 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft 

Feet. 

Sec.-ft. 

1 

187-40 

580 

187-45 

595 

187-26 

541 

87-11 

503 

87-07 

493 

88-22 

881 

9 

87-38 

574 

187-43 

589 

187-23 

533 

87-09 

498 

87-09 

498 

88-24 

889 

3 

187-36 

569 

87-41 

583 

87-19 

522 

87-09 

498 

87-09 

498 

88-24 

889 

4 

187-35 

566 

187-41 

583 

187-20 

525 

87-12 

505 

87-09 

498 

88-25 

893 

5 

187-34 

563 

187-41 

583 

187-22 

530 

87-01 

480 

87-10 

500 

88-39 

955 

6 

87-33 

560 

187-41 

583 

87-24 

536 

86-99 

476 

87-10 

500 

88-38 

951 

7 

187-33 

560 

87-41 

583 

187-24 

536 

86-99 

476 

87-17 

518 

88-14 

847 

8 

187-33 

560 

187-43 

589 

187-24 

536 

86-94 

465 

87-30 

552 

88-09 

826 

9 

87-33 

560 

187-45 

595 

187-24 

536 

86-92 

460 

87-39 

577 

88-09 

826 

10 

187-40 

580 

87-46 

598 

87-24 

536 

86-94 

465 

87-39 

577 

88-04 

805 

11 

187-47 

601 

187-48 

604 

187-23 

533 

86-99 

476 

87-40 

580 

87-87 

739 

12 

87-53 

620 

187-50 

610 

187-22 

530 

86-99 

476 

87-49 

607 

87-79 

710 

13 

187-53 

620 

187-53 

620 

187-20 

525 

87-04 

487 

87-54 

623 

87-79 

710 

14 

187-52 

616 

87-56 

629 

87-19 

522 

87-09 

498 

87-51 

613 

87-75 

696 

15 

187-51 

613 

187-44 

592 

187-17 

517 

87-10 

500 

87-69 

674 

87-75 

696 

16 

87-51 

613 

187-32 

558 

187-15 

513 

87-10 

500 

87-89 

746 

87-69 

674 

17 

187-50 

610 

87-19 

522 

187-13 

508 

87-10 

500 

87-89 

746 

87-69 

674 

18 

'87-48 

604 

187-19 

522 

187-10 

500 

87-10 

500 

87-89 

746 

87-49 

607 

19 

187-47 

601 

187-19 

522 

187-08 

496 

87-09 

498 

87-89 

746 

87-54 

623 

20 

87-46 

598 

187-19 

522 

187-05 

489 

87-09 

498 

87-79 

710 

87-49 

607 

21 

187-45 

595 

187-19 

522 

87-03 

485 

87-09 

498 

87-89 

746 

87-50 

610 

22 

187-44 

592 

187-20 

525 

187-05 

489 

87-04 

487 

87-89 

746 

87-49 

607 

23 

187-42 

586 

187-22 

530 

187-07 

493 

87-04 

487 

88-09 

826 

87-49 

607 

24 

87-41 

583 

87-24 

536 

87-09 

498 

87-09 

498 

88-09 

826 

8T-44 

592 

25 

187-43 

589 

187-25 

539 

187-09 

498 

87-09 

498 

88-08 

822 

87-47 

601 

26 

187-46 

598 

187-27 

544 

187-09 

498 

87-09 

498 

87-89 

746 

87-44 

592 

27 

187-48 

604 

187-28 

547 

187-09 

498 

87-09 

498 

88-84 

1,175 

87-44 

592 

28 

87-51 

613 

87-29 

549 

87-09 

498 

87-04 

487 

88-47 

992 

87-44 

592 

29 

187-49 

607 

'87-09 

498 

87-04 

487 

88 -.39 

955 

87-39 

577 

30 

187-48 

604 

'87-10 

500 

87-07 

493 

88-20 

872 

87-37 

572 

31 

87-46 

598 

'87-10 

500 

88-21 

876 

July. 

August. 

Feet. 

Sec.-ft 

Feet. 

Sec-ft . . 

1 

87-33 

560 

87-08 

496 

2 

87-33 

560 

87-08 

496 

3 

87-33 

560 

87-04 

487 

4 

87-29 

549 

87-06 

491 

5 

87-29 

549 

86-89 

454 

6 

87-31 

555 

87-04 

487 

87-32 

558 

87-05 

489 

8 

87-29 

549 

86-99 

476 

9 

87-29 

549 

87-04 

487 

10 

87-29 

549 

87-04 

487 

11 

87-30 

552 

12 

87-29 

549 

13 

87-27 

544 

14 

87-29 

544 

15 

87-29 

549 

16 ■ 

86-70 

420 

17 

87-09 

498 

18 ; 

87-14 

510 

19 

87-14 

510 

20 

87-09 

498 

21 

87-09 

498 

22 

87-09 

498 

23 

87-09 

498 

24 . . . 

87-10 

500 

25 

87-10 

500 

26 

87-09 

498 

27 . . 

87-07 

493 

28 

87-08 

496 

29 

87-07 

493 

30 

87-07 

493 

31 1 

87-07 

493 

Note. — Data  insufficient  to  estimate  mean  discharge  for  August.  Gauge  heights  marked  thus  (*)  interpolated. 
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Monthly  Discharge  of  ]Mossy  River  below  Fishing  River,  for  the  year  1913. 


Month. 

DiSCH-^BGE  IN’ 

Secoxd-Feet. 

Rtrx-OfT. 

Maximum. 

Minimum. 

Mean. 

Per  square 
mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total  in 
acre-feet. 

Julv •. 

U,520 

1,230 

0-385 

0-444 

93,500 

75,600 

-\ugust 

1,480 

1,080 

0-311 

0-359 

September 

1,090 

43.3 

923 

0-234 

0-261 

54,900 

October 

868 

487 

709 

0-180 

0-208 

43,600 

November 

689 

536 

649 

0-164 

0-183 

38,600 

December 

707 

592 

663 

0-168 

0-194 

40,800 

The  period 

1,480 

433 

949 

0-240 

1-649 

347,000 

Januarj- 

620 

560 

>592 

0-150 

0-173 

36,400 

Februarj' 

629 

522 

>567 

0-144 

0-150 

31,500 

.March 

541 

485 

>513 

0-130 

0-150 

31,500 

.\pril 

505 

460 

490 

0-124 

0-138 

29,200 

Mav 

1,175 

493 

696 

0-176 

0-203 

42,800 

June 

955 

572 

715 

0-181 

0-202 

42,500 

July 

560 

420 

522 

0-132 

0-152 

32,100 

The  period 

1,175 

420 

585 

0-148 

1-168 

246,000 

Note. — Discharges  marked  thus  (')  estimated. 


Mossy  River  at  Wilson’s  Farm, 


History. — This  station  was  established  on  Julj'  28,  1914,  by  W,  J.  Ireland 
and  superseded  the  one  at  Lacey’s  farm,  owing  to  the  difficulty  in  securing 
a gauge  reader  at  that  point. 

Locoiion  of  section. — The  meter  section  is  located  on  Wilson’s  farm,  2\ 
miles  northeast  of  Fork  river.  It  is  marked  by  a blazed  poplar  tree  which  stands 
on  the  left  bank  just  below  the  metering  section.  The  initial  point  is  located 
by  a nail  driven  in  the  post  supporting  the  cable  of  the  section  on  the  left  hand 
Viank. 

Records  Available. — Daily  gauge  height  records  have  been  kept  from  July  3, 
1914,  to  the  end  of  the  same  year.  Estimates  of  daily  discharge  have  been 
computed  for  the  period  July  3 to  November  16,  1914.  There  is  not  sufficient 
data  to  compute  the  discharge  under  ice  conditions  which  obtain  for  the  remainder 
of  the  year. 

Drainage  Area. — The  drainage  area  is  3,950  square  miles. 

Gauge. — The  gauge  is  a 6-foot  vertical  staff  enamelled  gauge  fastened  to 
a plank  driven  in  the  bed  of  the  stream  and  braced  to  the  left  shore,  it  is  SOO 
feet  below  the  metering  station  and  just  inside  of  the  l»oundary  fence  of  the 
section. 


Channel. — The  channel  is  straight  for  150  feet  above  and  300  feet  below 
the  section.  The  river  is  confined  to  a single  channel  under  all  stages.  The  bed 
of  the  river  is  of  gravel  and  permanent.  The  banks  are  high  aiul  covered  with 
send)  but  not  liable  to  overflow. 

Discharge  .Measurements. — Meterings  ai(‘  made  l>y  means  of  a cable  carrier 
running  on  a cable  stretclu'd  across  the  river. 

Aeeuracy. — The  discharge  curve  is  fairly  well  defined  over  the  range  in 
stage  cover(*d  by  the  meterings. 
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6 GEORGE  V,  A '916 

Discharge  ^Measurements  of  ]\Iossy  River  below  Fork  River,  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of  ‘ 
Section. 

5fean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

July  28 

W.  J.  Ireland 

1,919 

97 

379 

1-34 

92  01 

507 

August  19 

Alex.  Pirie 

1,940 

88 

309 

1U4 

91-28 

322 

Sept.  7 

H.  Boyd 

1,919 

88 

292 

0-96 

91-19 

281 

Oct.  3 

M.  S.  Madden 

1,911 

86 

281 

0-78 

90-85 

219 

Oct.  31 

M.  S.  Madden 

1,912 

86 

289 

0-81 

■90-94 

235 

Nov.  23 

F.  S.  Smith 

1,186 

88 

247 

0-62 

91-05 

M51 

Dec.  9 

C.  O.  Allen 

1,912 

88 

264 

0-66 

91-16 

1177 

^Measurement  taken  under  ice  conditions. 


Daily  Gauge  Height  and  Discharge  of  Mossv  River  below  Fork  River,  for 

1914. 


• [Drainage  Area,  3,950  square  miles.] 


Day. 

July. 

August. 

September. 

October. 

November. 

December. 

Gauge. 

Dis- 

Gauge 

Dis- 

Gauge 

Dis-t 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge . 

Height. 

charge . 

Height. 

charge . 

Height . 

charge 

Height. 

charge 

Height . 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

- 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

91-71 

425 

91-11 

267 

91-14 

274 

90-89 

226 

91-41 

2 

91-72 

428 

90-74 

201 

90-82 

214 

91-42 

344 

91-39 

3 

92-06 

523 

91-61 

397 

90-77 

206 

90-85 

220 

90-72 

198 

91-41 

4 

92-14 

545 

91-68 

416 

91-20 

287 

90-72 

198 

90-72 

198 

91-41 

5 

92-22 

568 

91-43 

346 

91-30 

312 

91-14 

274 

90-91 

230 

91-41 

6 

92-15 

548 

91-22 

292 

91-22 

292 

90-98 

242 

91-18 

283 

91-41 

7 

92-13 

542 

91-67 

414 

91-12 

269 

91-02 

250 

90-28 

138 

91-36 

8 

92-53 

654 

91-63 

402 

91-23 

295 

90-96 

239 

90-92 

2.12 

91-30 

9 

92-00 

506 

91-42 

344 

91-66 

411 

90-94 

235 

91-06 

257 

91-12 

10 

92-02 

512 

91-23 

295 

91-24 

297 

90-75 

203 

90-81 

213 

91-45 

11 

92-03 

514 

91-47 

358 

91-18 

283 

90-39 

151 

90-93 

233 

91-42 

12 

91-80 

450 

91-54 

377 

91-19 

285 

90-85 

220 

91-61 

397 

91-46 

13 

91-82 

456 

91-14 

274 

92-17 

554 

91-02 

2.50 

91-33 

320 

90-89 

14 

91-99 

503 

91-27 

305 

91-62 

400 

91-17 

280 

91-41 

341 

91-03 

15 

92-01 

509 

91-69 

419 

91-24 

297 

91-00 

246 

91-40 

388 

91-27 

16 

91-75 

436 

91-32 

317 

91-06 

257 

91-27 

305 

91-40 

388 

91-36 

17 

91-63 

402 

91-33 

320 

91-03 

252 

91-25 

300 

91-27 

91-29 

18 

91-92 

484 

91-30 

312 

91-23 

294 

91-23 

295 

91-18 

91-41 

19 

91-95 

492 

91-32 

317 

91-33 

320 

91-00 

246 

91-20 

91-49 

20 

91-94 

489 

91-30 

312 

91-07 

259 

91-08 

261 

91-06 

91-61 

21 

92-06 

523 

91-28 

307 

90-71 

197 

90-97 

241 

91-07 

91-61 

22 

91-81 

453 

91-32 

317 

90-51 

167 

91-01 

248 

91-03 

91-49 

23 

91-88 

472 

91-17 

280 

90-05 

112 

90-94 

235 

91-05 

91-61 

24 

91-97 

498 

91-23 

295 

90-78 

208 

90-83 

216 

91-08 

91-60 

25 

91-82 

456 

91-22 

292 

91-14 

274 

90-89 

226 

90-12 

91-59 

26 

91-78 

444 

91-21 

290 

91-00 

246 

90-60 

180 

90-16 

91 -.59 

27 

91-88 

472 

91-41 

341 

91-07 

259 

90-94 

235 

91-24 

91-56 

28 

92-12 

540 

91-69 

419 

90-99 

244 

90-89 

226 

91-30 

91-58 

29 

91-95 

492 

91-26 

302 

90-92 

232 

90-98 

242 

91-40 

91-54 

30 

91-65 

408 

91-22 

292 

91-12 

269 

90-94 

235 

91-41 

91-53 

31 

■ 91-77 

442 

91-02 

250 

90-94 

235 

91-54 

Note. — Ice  conditions  from  November  16  to  end  of  year,  data  insufficient  to  compute  daily  discharges. 
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Monthly  Discharge  of  flossy  River  below  Fork  River,  for  the  year  1914. 

[Drainage  Area.  3,950  square  miles.] 


Month. 

DiSCH.\RGE  IX 

Secoxd-Feet. 

Rtrx-DiT. 

Maximum. 

Minimum. 

Mean. 

Per  square 
mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total  in 
acre-feet. 

Julv 

*654 

*402 

*494 

0125 

0-135 

28,400 

August 

428 

250 

337 

0-085 

0-098 

20.700 

September 

554 

112 

275 

0-070 

0-078 

16,400 

October 

305 

180 

239 

0-061 

0-070 

14,700 

November 

*220 

0-0n(i 

13  100 

December 

*170 

0-043 

0-050 

loisoo 

The  period 

654 

112 

289 

0-073 

0-494 

103,800 

Note. — Marked  thus  ( estimated.  Ice  conditions  from  November  16  to  end  of  year. 


Fork  River. 

Fork  River  is  a tributary  of  the  iSIossy,  and  joins  the  latter  just  below  the 
town  of  Fork  River  in  Tp.  29,  R.  18,  W.  P.  i\I.  The  source  of  the  river  is  on 
the  eastern  slope  of  the  Duck  mountains.  It  flows  almost  due  east  to  its 
junction  with  the  Mossy. 

The  total  drainage  area  is  about  210  square  miles,  the  country  drained 
being  partially  settled  and  partially  wooded  especially  in  the  head  waters. 
The  banks  are  well  defined  and  not  subject  to  overflow,  in  places  reaching  a 
height  of  20  to  30  feet. 


FORK  river  at  FORK  RIVER. 


History. — The  station  on  the  Fork  river  at  Fork  River  was  established  on 
July  15,  1913,  by  Ale.x.  Pirie. 

Location  of  Section. — The  section  is  located  on  the  downstream  side  of  the 
traffic  bridge  which  crosses  the  Fork  river  in  the  town  of  the  same  name.  The 
initial  point  is  marked  on  the  hand-rail  at  the  south  end  of  the  bridge  on  the 
downstream  side. 

Records  Available. — Three  discharge  measurements  were  taken  at  this 
point. 

Drainage  Area. — The  area  tributary  to  the  Fork  river  above  the  station  is 
200  sfiuare  miles. 

GaiKje. — Xo  gauge  was  installed  at  this  point,  but  the  stage  of  the  water 
was  referred  to  a temporary  bench-mark,  consisting  of  a l)olt  on  the  downstream 
side  of  the  traffic  bridge  at  the  east  end. 

Channel. — The  river  is  confined  ti)  one  (;hannel  at  all  stages.  It  is  straight 
for  300  feet  filiove  find  150  feet  below  the  section,  'i'he  beil  of  the  stream  is  of 
grjtvel  find  clay,  and  is  permamait.  'riu*  bjinks  are  high  and  not  liable  to 
overflow. 

Discharge  Measureinents. — 'riiree  discharge*  nu*asuremcnts  have  been  taken 
fit  this  site,  the  measurenu-nts  being  made*  fi\)ni  the  downstrejim  side  of  the 
bridge*. 
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Discharge  Measurements  of  Fork  River  at  Fork  River,  1913-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

See.-ft. 

W.  L. 

July  15 

A.  Pirie 

1,496 

6S 

293 

369 

91-625 

1,081 

1914. 

April  24 

C.O.  Allen 

■ 1,497 

59 

117 

107 

-0-4’ 

125 

May  27 

C.O.  Allen 

1.497 

59 

105 

0-67 

-14-9- 

70 

’Below  top  of  pile  L.  bank. 
*Below  top  of  rail  of  bridge. 


Valley  River. 

The  Vallejo  river  is  a tributary  of  lake  Dauphin;  it  rises  on  the  western 
slope  of  the  Duck  mountains,  flows  south  along  the  foot  of  the  western  slope  of 
these  mountains,  then  turns  east  and  floivs  between  the  Duck  and  Riding 
mountains  and  continues  this  generally  easterly  course  to  its  mouth.  There 
are  t'wo  tributaries  to  the  Valley  which  are  of  fair  size,  these  are  Short  creek, 
which  rises  on  the  slope  of  Riding  mountains,  and  the  Drifting  river,  which 
joins  the  Valley  3 miles  west  of  Valley  River  station  on  the  Canadian  Xorthern 
Railway. 

The  valley  between  the  Riding  and  Duck  mountains,  through  which  the 
river  flows  and  from  which  it  takes  its  name,  is  about  100  feet  deep  and  from 
700  to  2,500  feet  wide.  The  river  at  ordinary  summer  stages  has  a width  of 
between  100  and  200  feet.  The  river-bed  is  composed  of  gravel  and  boulders, 
the  banks  being  of  clay  which  overlies  a gravel  and  boulder  bed. 

The  upper  part  of  the  drainage  area  is  practically  all  within  the  Duck 
Mountain  forest  reserve,  where  considerable  stands  of  spruce,  jack  pine,  and 
poplar  are  to  be  found.  In  the  immediate  vicinity  of  the  river  little  clearing 
has  been  done,  though  in  the  lower  part  of  the  valley,  and  somewhat  back  from 
the  river,  farming  is  carried  on  to  a considerable  extent. 

VALLEY  RIVER  AT  VALLEY  RIVER. 

History. — This  station  was  established  on  October  25,  1912,  by  W.  G. 
Worden,  and  has  been  in  operation  since  that  time. 

Location  of  Section. — The  metering  section  is  located  on  the  downstream 
side  of  the  Canadian  Northern  Railway  bridge,  crossing  the  Valley  river  1,500 
feet  north  of  the  railroad  station  in  that  town,  and  150  feet  upstream  from  the 
traffic  bridge.  The  initial  point  is  an  arrow  carved  and  painted  on  the  down- 
stream side  of  the  bridge  at  the  south  end. 

Records  Available. — Records  of  daily  gauge  heights  have  been  secured  for 
the  greater  part  of  the  period  October  25,  1912,  to  the  end  of  1914.  Estimates 
of  daily  discharge  have  been  computed  for  the  following  periods:  October  25 
to  November  17,  1912;  April  4 to  November  16,  1913;  and  April  25  to  November 
16,  1914.  There  is  not  sufficient  information  to  arrive  at  estimates  of  daily 
discharge  under  winter  conditions. 

Drainage  Area. — The  area  tributary  to  the  Valley  river  above  the  station 
is  1,028  square  miles. 

Gauge. — A 12-foot  vertical  staff  enamelled  gauge  is  fastened  to  a 2-inch  by 
4- inch  scantling  which  is  spiked  to  the  bridge  abutment,  246  feet  from  the  initial 
point  on  the  metering  section.  The  zero  of  the  gauge  is  referred  to  a bench- 
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mark  set  to  arbitrary  datum  and  located  on  the  top  of  a bolt  on  the  northwest 
side  of  the  traffic  bridge  just  below  the  Canadian  Northern  Railway  bridge. 

Channel. — During  low  stages  the  water  is  confined  to  one  channel,  but 
under  high-water  conditions  there  are  two.  The  channel  is  straight  for  400 
feet  above  and  600  feet  below  the  section.  The  bed  of  the  stream  is  of  gravel 
and  sand,  and  permanent.  The  right  bank  is  low,  wooded,  and  liable  to  over- 
flow. The  left  bank  is  high  and  not  liable  to  overflow. 

Discharge  Measurements. — ^Meterings  are  taken  from  the  downstream  side 
of  the  bridge  and  cover  a range  in  gauge  height  of  6-6  feet. 

Accuracy. — The  discharge  curve  is  well  defined  between  gauge  heights 
99-5  and  101-7,  between  gauge  heights  101-7  and  105-0  the  discharge  curve 
is  not  well  defined. 


Discharge  ^Measurements  of  Valley  River  at  Valley  River,  1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocitj'. 

Gauge 

Height. 

Discharge. 

1912 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Oct. 

25 

W.  G.  Worden 

1,196 

57 

157 

204 

101-64 

321 

1913 

Feb. 

13 

A.  Pirie 

1,462 

45 

80 

0-25 

101-30 

20 

Apr. 

14 

A.  Pirie 

1,186 

157 

609 

3-78 

104-87 

2,300 

Apr. 

14 

A.  Pirie. 

1,186 

157 

608 

4-10 

104-87 

2,244 

Apr. 

14 

A.  Pirie 

1,186 

154 

586 

3-71 

104-73 

2,182 

June 

6 

E.  Bankson 

1,469 

56 

147 

201 

101-50 

296 

June 

17 

G.  Ebner 

1,186 

54 

127 

1-48 

101-13 

188 

July 

7 

A.  Pirie 

1,496 

193 

778 

386 

106-10 

3,006 

July 

11 

A.  Pirie 

1,496 

119 

525 

411 

104-65 

2,163 

Aug. 

14 

G . Ebner 

1,196 

53 

128 

1-64 

101-10 

209 

Aug. 

22 

W.  J.  Ireland 

1,469 

60 

163 

2-46 

101-69 

399 

Sept. 

17 

W.  J.  Ireland 

1,469 

52 

99 

109 

100-51 

107 

Oct. 

14 

C.  0.  Allen 

1,435 

51 

85 

0-82 

100-32 

69 

Nov. 

14 

C.  O.  Allen 

1,374 

49 

69 

0-47 

100-01 

32  ‘ 

Dec. 

20 

C.  O.  Allen 

1,375 

51 

46 

0-26 

99-95 

12* 

1914 

Jan. 

15 

C.  0.  Allen 

1,375 

30 

8 

0-42 

100-14 

*-4 

Mar. 

2 

D.  B.  Gow 

Mar. 

31 

C.O.  Allen.. 

1,496 

29 

9 

0-33 

100-35 

*3 

Apr. 

25 

C.  0.  Allen 

1,497 

54 

155 

2-36 

101-59 

367 

Apr. 

25 

C.  0.  Allen 

1,497 

54 

155 

2-39 

101-57 

372 

Apr. 

25 

C.O.  Allen 

1,497 

54 

155 

2-41 

101-56 

375 

May 

26 

C.O.  Allen 

1,497 

58 

170 

2-25 

101-52 

392 

July 

3 

C.O.  Allen 

1,760 

51 

114 

1-30 

100-72 

148 

July 

29 

W.  J.  Ireland 

1,919 

45 

60 

0-39 

99-78 

23 

Aug. 

19 

A.  Pirie ; . . . 

1,940 

51 

58 

016 

99  54 

9 

Sept. 

8 

II.  Boyd 

1,919 

42 

42 

0-29 

99  64 

12 

Oct. 

3 

M.  S.  Madden 

1,911 

43 

53 

015 

99-53 

s 

Oct. 

31 

.M.  S.  Ma  Iden 

1,912 

4() 

60 

0-26 

99  68  ■ 

16 

Nov. 

21 

F.  S.  Smith 

1,186 

36 

32 

0-34 

99  61  ' 

Ml 

Dec. 

8 

C.  O.  Allen 

1,912 

44  1 

36 

0-24 

99  49 

'f^on  water  at  Moction. 

^.Muatjuroiru-nt  taken  under  ice  conditions. 
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Daily  Gauge  Height  and  Discharge  of  Valley  River  at  Valley  River,  for  1912. 

[Drainage  area,  1,028  square  miles.] 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
19 


21 


Day. 

October. 

November. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec-ft. 

Feet. 

Sec.-ft. 

1-29 

262 

1-24 

248 

1-20 

236 

1-31 

268 

1-36 

285 

1-34 

278 

1-24 

248 

1-20 

236 

1-17 

228 

1-06 

201 

Ml 

213 

1-21 

239 

M7 

228 

Ml 

213 

1-04 

196 

0-98 

183 

0-88 

162 

; 

0-84 

0-84 

. 

0-87 

1-02 

! 

1-06 

I 

1-03 

0-96 

1-64 

400 

0-93 

1-63 

395 

0-89 

1-58 

371 

0-79 



1-49 

332 

0-83 



) . 

1-42 

306 

0-82 

1-39 

295 

0-79 



1 

1-37 

288 

Note. — Ice  conditions  November  17  to  end  of  year ; data  insufficient  to  compute  discharges. 
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Daily  Gauge  Height  and  Discharge  of  Valley  River  at  Valley  River,  for  1913. 


[Drainage  area,  1,028  square  miles.] 


Day. 

Januarj'. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft.‘ 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft 

1 

2-61 

965 

101 

189 

2 

2-41 

847 

101 

189 

3 

2-24 

2-44 

865 

101 

189 

4 

4-02 

1,800 

2-37 

823 

115 

223 

5 

4-72 

2,210 

2-41 

847 

1-51 

340 

6... 

1-31 

5-00 

2,380 

2-31 

788 

1-63 

395 

4-84 

2,280 

2-73 

1,040 

1-53 

349 

8 

4-11 

1,850 

2-73 

1,040 

0-94 

174 

9 

3-22 

1,330 

2-76 

1,050 

0-94 

174 

10 

314 

1,280 

2-63 

977 

0-94 

174 

11 

4-47 

2,060 

2M 

983 

1-74 

453 

12 

4-27 

1,940 

2-50 

m 

1-63 

395 

13 

1-30 

20 

5-70 

2,890 

216 

699 

1-51 

340 

14 

1-31 

4-71 

2^200 

2-36 

817 

1-43 

309 

15 

4-61 

2,150 

2-41 

847 

1-21 

239 

16 

4-37 

2,000 

2-41 

847 

1-21 

239 

17 

4-41 

2,030 

2-44 

865 

113 

218 

18 

412 

1,860 

2-23 

741 

1-28 

259 

19 

4-31 

1,970 

2-59. 

953 

103 

194 

20 

4-21 

1,910 

2-30 

782 

100 

187 

21 

1-31 

401 

1,790 

2-20 

723 

0-94 

174 

22 

3-88 

1,710 

1-31 

268 

0-90 

166 

23 

3-77 

1,650 

Ml 

213 

0-88 

162 

24 

3-41 

1,440 

101 

189 

1-43 

309 

25 

301 

1,200 

101 

189 

1-41 

302 

26 

2-61 

965 

1-01 

189 

1-20 

236 

27 

1-32 

i-3i 

9.91 

729 

1-01 

189 

1-20 

236 

28, 

1-81 

493 

101 

189 

1-33 

275 

29.' 

2-63 

977 

101 

189 

1-38 

291 

30 

2-51 

906 

101 

189 

1-30 

265 

31 

101 

189 

July. 

August. 

September. 

October. 

November. 

December. 

1 

101-44 

313 

101-81 

493 

100-75 

137 

100-25 

63 

100-23 

61 

9 

1-71 

436 

1-91 

552 

0-58 

108 

0-24 

62 

0-27 

65 

3 

1-81 

493 

1-61 

385 

0-50 

109 

0-24 

62 

0-15 

52 

100-25 

4 

3-61 

1,560 

1*61 

385 

0-59 

109 

0-22 

59 

0-20 

57 

5 

6-89 

3!  500 

1-41 

302 

0-57 

106 

0-20 

57 

0-20 

57 

6 

6-57 

3,300 

1*61 

385 

1-37 

288 

0-22 

59 

0-20 

57 

7 

6-10 

3,025 

1*51 

340 

112 

215 

0-20 

57 

‘0-18 

55 

8 

4-91 

2,320 

1-46 

321 

0-97 

181 

0-19 

56 

K)-15 

52 

9 

4-31 

1 , 970 

1-31 

208 

0-90 

166 

0-17 

54 

tO-13 

50 

10 

4-21 

1,910 

1-21 

239 

0-82 

150 

0-24 

62 

»0-ll 

48 

0-35 

11 

4 '65 

2, 170 

1-11 

213 

0-78 

142 

0-28 

67 

>0-09 

46 

12  

5-31 

2 560 

t -06 

*>01 

0-61 

113 

0-25 

63 

‘0-06 

43 

13 

7-01 

3,550 

1-01 

189 

99-81 

24 

0-30 

69 

tO-04 

42 

14 

0-00 

3,500 

0-92 

170 

100-60 

111 

0-32 

72 

0-01 

39 

15 

‘5-65 

2;  750 

0-92 

170 

0-60 

111 

0-39 

81 

0-05 

43 



16 

4-41 

2 030 

0-92 

170 

0-54 

102 

0-33 

73 

‘0-03 

41 

17 

4-01 

1 7tK) 

1 '(M) 

187 

0*50 

96 

0-33 

73 

0-35 

18 

3-51 

1,500 

0-91 

168 

0-49 

95 

0-33 

73 

19 

311 

1,260 

1*81 

493 

0-40 

90 

0-38 

79 

99-95 

20 

2-81 

1,080 

1-70 

464 

0-41 

83 

0-33 

73 

99-95 

i2 

21  

2-51 

906 

1 *71 

436 

0-30 

09 

0-30 

69 

22 

2 •26 

758 

1-09 

425 

0-25 

63 

0 41 

83 



9.:\ 

201 

A]  ) 

1 - 52 

345 

0-21 

58 

0-30 

81 

24 

2.71 

436 

1 -40 

298 

0-30 

09 

0 45 

89 

25.!!!!!!!'" 

2-51 

340 

1-30 

265 

0-2J 

08 

0-39 

81 

20 

1-31 

208 

1-20 

230 

0•2.^ 

07 

0 20 

04 

27 

1*11 

213 

0-90 

100 

0-2J 

08 

0 12 

49 

99  95 

28 

U*91 

168 

99-85 

27 

0-2J 

68 

99  90 

30 

20 

o-7i 

i:io 

101  13 

218 

0-30 

09 

100  10 

47 

0*51 

98 

-92 

170 

0-30 

09 

0 20 

57 



31 

0-31 

70 

0-85 

150 

0-21 

58 

. 

■ a • 

N<itb.— I('«  roMilitionH  January  1 to  April  I,  anil  Novomlier  111  to  enil  of  ytiar;  ilata  in»ullK'ii'nt  to  e»»inp*it«'  ilaily 
iliaeliargo.  Open  water  rating  curve  not  ili>llmHl  liulwiMin  gauge  lieiglits  1017  anil  im  B.  Gauge  lieiglita  margeil  thua 
( ')  interpolated. 
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Daily  Gauge  Height  and  Discharge  of  Vallej'  River  at  Valley  River,  for  1914. 

[Drainage  area,  1,028  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge. 

Height. 

charge . 

Height. 

charge . 

Height. 

charge. 

Height . 

charge . 

Height. 

charge . 

• 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

1-54 

354 

1-24 

248 

2...; 

0 

1-24 

248 

1 -04 

196 

3 

1*24 

248 

n-94 

.174 

4 

1-59 

376 

3-94 

1 750 

5 

1-94 

2-64 

983 

6 

2-84 

1,100 

2-34 

806 

7 

3-79 

1,660 

2-04 

629 

8 

4-74 

2,220 

1-74 

9 

4-94 

2 '340 

1-64 

400 

10 

4-84 

2,280 

1 -44 

313 

11 

4-79 

2,250 

1-34 

278 

12 

4-74 

2,220 

1-24 

248 

13 

4-14 

l’870 

1-14 

220 

14 

3-84 

1,690 

1-04 

196 

15 

0-14 

4 

3-64 

1,570 

n-94 

174 

16 

3-49 

1,480 

0-84 

154 

17 

3-34 

1,400 

0-74 

135 

18 

2-94 

1 160 

0-64 

118 

19 

2*84 

1 ion 

0-64 

118 

20 

2-44 

865 

0-54 

102 

21 

2-74 

1 040 

0-54 

102 

22 

2-n4 

924 

102 

23 

2*34 

X06 

0-49 

24 

2-24 

747 

0-44 

88 

25 

1 

3.U 

1 .74 

4.=i3 

0-44 

88 

26 

1-64 

400 

1*39 

295 

0-39 

81 

27 

2-14 

RKR 

1 -84 

511 

n-34 

74 

28 

1-14 

688 

2-04 

629 

0-34 

74 

29 

1-04 

629 

2-04 

629 

0*34 

74 

30 

1-69 

425 

1 -94 

570 

0-29 

68 

31 

6-35 

3 

1-94 

570 

1 

2 

3 

4 

5 

6 
7, 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


July. 

August. 

September. 

October. 

November. 

December. 

101-04 

196 

99-90 

30 

99-56 

10 

99-40 

5 

99-78 

22 

99-49 

0-94 

174 

99-80 

23 

99-80 

23 

99-45 

7 

99-70 

17 

99-54 

0-64 

118 

99-70 

17 

99-80 

23 

99-52 

9 

99-70 

17 

99-39 

0-54 

102 

99-60 

12 

99-75 

20 

99-55 

10 

99-70 

17 

99-49 

0-44 

88 

99-60 

12 

99-70 

17 

99-60 

12 

99-70 

17 

99-59 

0-64 

118 

99-50 

8 

99-65 

15 

99-57 

11 

99-72 

18 

99-64 

0-34 

74 

99-50 

8 

99-60 

12 

99-55 

10 

99-72 

18 

99-54 

0-24 

62 

99-90 

30 

99-65 

15 

99-63 

14 

99-80 

23 

99-49 

0-14 

51 

99-90 

30 

99-70 

17 

99-70 

17 

99-80 

23 

99-49 

0-04 

42 

99-80 

23 

99-90 

30 

99-75 

20 

99-78 

22 

99-49 

0-04 

42 

99-70 

17 

100-10 

47 

99-80 

23 

99-75 

20 

99-49 

0-14 

51 

99-60 

12 

99-93 

32 

99-85 

27 

99-70 

17 

99-29 

0-14 

51 

99-60 

12 

99-80 

23 

99-94 

33 

99-72 

18 

99-29 

0-04 

42 

99-50 

8 

99-73 

19 

99-92 

32 

99-75 

20 

99-29 

99-94 

33 

99-40 

5 

99-70 

17 

99-92 

32 

99-78 

22 

99-19 

100-64 

118 

99-40 

5 

99-65 

15 

99-90 

30 

99-80 

23 

98-99 

0-84 

154 

99-40 

5 

99-60 

12 

99-90 

30 

99-80 

98-99 

0-44 

88 

99-40 

5 

99-60 

12 

99-88 

29 

99-80 

99-04 

0-34 

74 

99-54 

10 

99-65 

15 

99-85 

27 

99-80 

99-09 

0-24 

62 

99-50 

8 

99-63 

14 

99-83 

25 

99-80 

0-14 

51 

99-43 

6 

99-60 

12 

99-85 

27 

99-60 

0-04 

42 

99-40 

5 

99-55 

10 

99-90 

30 

99-70 

99-99 

37 

99-40 

5 

99-53 

9 

99-80 

23 

99-49 

99-94 

33 

99-35 

4 

99-50 

8 

99-78 

22 

99-49 

99-84 

26 

99-30 

3 

99-50 

8 

99-76 

21 

99-54 

99-84 

26 

99-70 

17 

99-50 

.8 

99-75 

20 

99-51 

99-74 

19 

99-65 

15 

99-48 

7 

99-73 

19 

99-54 

99-64 

14 

99-57 

11 

99-45 

99-70 

17 

99-61 

100-10 

47 

99-55 

10 

99-43 

6 

99-70 

17 

99-62 

99-90 

30 

99-50 

8 

99-40 

5 

99-70 

17 

99-61 

100-00 

38 

99-40 

5 

99-69 

17 

Note. — Ice  conditions  January  1 to  April  22,  and  Nov  16  to  end  of  year;  Data  insufficient  to  compute  daily  dis- 
charge. Open  water  rating  curve  not  defined  between  gauge  heights  101-7  and  104-6. 


MAyiTOBA  HTDR/)GRAPHIC  SURVEY 


219 


SESSIONAL  PAPER  No.  25f 

Monthly  Discharge  of  Valley  River  at  Valley  River,  for  the  years  1912-14. 

[Drainage  area,  1,028  square  miles.] 


Month. 


Discharge  tx  Secoxd-feet. 


Rcx-off. 


Maximum. 


Minimum. 


Mean. 


Per 

square 

mile. 


Depth 
in  inches 
on 

Drainage 

area. 


Total 

in 

acre-feet. 


1912 


October 

November. 
December. , 


The  period. 


1913. 


Februarj'... 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December . 


»340 

>200 


0-331 

0-194 


>270 


>20 


0-262 


0-019 


0-382 

0-216 


0-598 


0-020 


20.900 

11.900 


32.800 


1,110 


The  period. 


1914. 


Januarj' 

February.., 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 

December.. 


The  year. 


2,890 

1,050 

453 

3,550 

552 

288 

89 


493 

189 

162 

70 

27 

24 

30 


3,550 


>10 


>1,600 

658 

255 

1,450 

285 

107 

65 

>40 

>40 


1-556 

0-640 

0- 248 

1- 411 
0-277 
0-104 
0-063 
0-039 
0-039 


2,340 

1,750 

196 

30 

47 

33 


248 

68 

14 

3 

5 

5 


2,340 


>0 


452 


>4 

>0 

>2 

>185 

1,080 

285 

68 

12 

16 

20 

>12 

>8 

141 


0-440 


0-004 


0-002 

0-180 

1-051 

0-277 

0-066 

0-012 

0-016 

0-019 

0-012 

0-008 

0-159 


1-736 

0-738 

0- 277 

1- 627 
0-319 
0-116 
0-073 
0-C44 
0-045 


4-995 


0-005 


0-002 

0-201 

1-212 

0-309 

0-076 

0-014 

0-018 

0-022 

0-013 

0- 009 

1- 881 


95.200 

40.500 

15.200 

89.200 

17.500 
6,400 
4.000 
2,380 

615 


272, 105 


246 


123 

11,000 
66,400 
17,000 
4,180 
738 
952 
,230 
714 
492 


1, 


103,075 


Note. — Discharges  marked  thus  (>)  estimated;  Data  insufficient  to  estimate  discharge  for  December,  1912,  January 
and  .March,  1913. 


. Ochre  River, 

The  Ochre  river  is  a small  tributary  of  lake  Daujihin.  It  rises  on  the 
northeastern  slo])e  of  Riding  mountain,  and  flows  northeast  to  the  lake,  its 
mouth  being  in  Tp,  20,  R,  17,  west  of  the  First  meridian.  The  total  drainage 
area  of  the  river  is  approximately  270  square  miles,  of  which  250  square  miles 
lies  above  the  metering  station  at  Ochre  river. 


OCHRE  RIVER  AT  OCHRE  RIVER. 

Jlislortj. — This  station  was  established  by  \V.  (1.  Worden  on  October  S, 
1012,  and  has  been  operatc'd  since  that  dat(‘. 

Location  of  Section. — dMu*  nudi'ring  section  on  the  ()chre  rivt'r  is  located  on 
the  down.stream  side  of  the  traflic  bridge,  which  is  one-ipiarter  of  a mile  north 
of  the  railway  station  and  oiu*-quarter  of  a mile  Ih*1ow  tlie  ('anadian  Northern 
Hailway  bridge,  d'lie  initial  point  is  mark«al  on  the  guanl  rail  7 fctU  from  the 
south  (‘lid  on  tlu'  downstream  side. 
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Records  Available. — Records  of  daily  gauge  height  have  been  obtained  for 
the  period  October  18,  1912,  to  the  1st  of  December,  1914,  with  omissions  during 
the  winter  periods.  Estimates  of  daily  discharge  have  been  obtained  for  the 
same  period. 

Drainage  Area. — The  drainage  area  of  the  Ochre- river  above  Ochre  river  is 
250  square  miles. 

Gauge. — A 9-foot  vertical  staff  enamelled  gauge  is  fastened  to  a timber 
which  is  spiked  to  a pile  of  the  bridge  at  the  south  end  on  the  downstream  side. 
This  gauge  is  referred  to  a bench-mark  set  at  arbitrary  datum,  and  which  is  the 
head  of  a nail  driven  into  a 12-inch  poplar  stump  opposite  station  1 -f- 55,  and  is 
blazed  on  two  sides. 

Channel. — The  channel  just  above  the  section  is  divided  by  a pile  bent 
which  supports  the  bridge.  For  50  feet  above  and  300  feet  below  the  station 
the  channel  is  straight.  The  bed  of  the  stream  is  of  sand  and  gravel  with  a 
vegetable  growth.  The  banks  are  low  and  wooded  and  liable  to  overflow  at 
high  stages. 

Discharge  Measurements. — The  discharge  measurements  are  taken  from  the 
downstream  side  of  the  bridge  under  open-water  conditions.  During  the  winter 
season  they  are  made  from  the  ice. 

Accuracy. — Between  gauge  heights  99-5  and  101-3  the  curve  is  well  defined, 
between  101-3  and  107  -3  the  curve  is  not  well  defined.  Under  ice  conditions  a 
fairly  well  defined  curve  for  the  range  in  gauge  height  99-2  to  100-4  has  been 
obtained. 


Discharge  IMeaserements  of  Ochre  River  at  Ochre  River,  1912-14. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

\'elocity. 

Gauge 

Height. 

1912. 

Feet. 

Scj.  ft. 

Ft.  per  sec. 

Feet. 

Oct.  18 

W.  G.  Worden 

1,196 

38 

61 

2-67 

101-22 

1913. 

Feb.  14 

A.  Pirie 

1,462 

29 

16 

1-30 

100-90 

April  15 

1,186 

139 

501 

2-54 

107-31 

“ 15 

« 

1,186 

105 

398 

2-87 

106-14 

“ 15 

H 

1,186 

99 

340 

2-81 

105-52 

June  18 

G . Ebner 

1,186 

29 

31 

1-24 

100-38 

July  5 

A.  Pirie 

1,496 

71 

70 

2-38 

101-15 

Aug.  15 

G.  Ebner 

1,196 

21 

14 

0-77 

99-94 

Oct.  15 

C.  0.  Allen 

1,435 

34 

22 

100 

99-98 

1914. 

Jan.  10 

C.  0.  Allen 

1,375 

39 

4 

0-70 

100-80 

April  1 

U 

1,496 

38 

10 

0-72 

104-05 

“ 21 

if 

1,497 

75 

05 

2-91 

103-97 

May  29 

u 

1,497 

^5 

40 

1-61 

100-28 

June  30 

u 

1,760 

30 

19 

M2 

99-95 

Aug.  1 

W.  J.  Ireland 

1,920 

20 

10 

1-33 

99-58 

Sept.  12 

H.  Bovd 

1,920 

21 

11 

1-38 

99-68 

Oct.  5 

M.  S.  Madden 

1,911 

28 

16 

112 

99-63 

Oct.  30 

1,912 

16 

18 

1-35 

99-73 

Kov.  20 

F.  S.  Smith 

1,186 

18 

6 

1-63 

99-88 

Discharge. 


Sec.-ft. 

162 


2D 

1,274 

1,143 

956 

39 

165 

10 

22 


7> 
189  ‘ 
65 
21 

3 

4 
18 

6* 

43 


'Measurement  taken  under  ice  conditions. 

^200  feet  above  regular  station. 

’Measurement  taken  under  ice  conditions — 130  feet  below  regular  station. 
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Daily  Gauge  Height  and  Discharge  of  Ochre  River  at  Ochre  River,  for  1912. 

[Drainage  area,  250  square  miles.) 


Day. 

July. 

August. 

September. 

October. 

November. 

December. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

.Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

1 -17 

159 

0-75 

102 

2 

1 - 91 

IfU 

3 

1 .09 

166 

4 

1-13 

162 

5 

1 - 15 

156 

8 

1 OQ 

145! 

7 

1 -06 

143 

0-90 

05 

8 

1-05 

14‘> 

9 

1-04 

141 

10 

1-04 

141 

11 

1-06 

143 

12 

1-06 

143 

13 

1-06 

143 

14 

1-06 

143 

15 

- 1 -06 

143 

1 *01 

16 

1 -05 

14*’ 

1 -01 

17 

1 -03 

139 

1-01 

JfxJ 

18 

i-26 

171 

1 -03 

139 

19 

1-43 

136 

1 -03 

139 

20 

1 38 

lk$ 

1 -01 

136 

21 

1 .2K 

174 

0-95 

19i 

1-01 

22 

1-21 

ItU 

0-00 

\0] 

23 

116 

0-00 

l‘>l 

24 

112 

150 

0.^5 

115 

25 

104 

141 

0-K3 

11*? 

26... • 

1*00 

135 

0-80 

108 

27 

1-00 

135 

102 

28 

135 

0-75 

102 

i-ib 

29 

100 

135 

0-75 

10*’ 

9D 

30 

104 

141 

0-75 

10*’ 

31 

1-13 

153 
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Daily  Gauge  Height  and  Discharge  of  Ochre  River  at  Ochre  River,  for  1913. 

[Drainage  area,  250  square  miles.] 


Day. 

January. 

February. 

March. 

.A.pril. 

-May. 

June. 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 
charge . 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft 

1 

0-90 

3 

1-00 

10 

0-80 

108 

0-68 

93 

9 

MO 

50 

0-80 

108 

0-68 

93 

3 

1-30 

100 

0-80 

108 

0-68 

93 

4 

1-10 

81 

1-50 

210 

0-80 

108 

0-54 

76 

76 

1-80 

230 

0-80 

108 

0-54 

6 

2-50 

360 

0-80 

108 

0-68 

93 

2-50 

364 

0-80 

108 

0-68 

93 

8 

0-90 

9 

2-30 

332 

0-72 

98 

0-70 

95 

9 

2-10 

300 

0-70 

95 

0-70 

95 

10  .... 

1-75 

244 

0-68 

93 

0-40 

59 

11 

MO 

81 

1-50 

206 

0-69 

94 

0-38 

57 

12 

2-30 

332 

0-70 

0-34 

52 

13  

3-60 

554 

0-80 

108 

0-40 

59 

14  

0-90 

21 

5-40 

903 

0-79 

107 

0-40 

59 

5-40 

903 

0-79 

107 

0-38 

57 

16 

5-35 

893 

0-80 

108 

0-38 

57 

17 

4-37 

698 

0-80 

108 

0-38 

57 

18 

1-10 

81 

3-67 

567 

0-80 

108 

0-40 

59 

19 

0-90 

1 

301 

448 

0-79 

107 

0-40 

59 

20 

2-60 

380 

0-90 

121 

0-30 

48 

21 

2-29 

330 

0-80 

108 

0-30 

48 

22 

6 -96 

20 

2-09 

298 

0-80 

108 

0-30 

48 

23 

1-85 

260 

0-80 

108 

0-30 

48 

24  . 

1-62 

224 

0-78 

105 

1-20 

163 

25  ... 

MO 

70 

1-40 

191 

0-78 

105 

1-30 

177 

26 

115 

156 

0-79 

107 

100 

135 

27 

0-90 

1 

1-00 

135 

0-80 

108 

1-00 

135 

28 

1-00 

135 

0-80 

108 

0-80 

108 

29  

Ml 

150 

0-80 

108 

0-70 

95 

30 

1-80 

108 

0-80 

108 

0-70 

95 

31 

0-80 

108 

July. 

.August. 

September. 

October. 

November. 

December. 

1 

100-80 

108 

100-10 

28 

99-77 

8 

99-84 

11 

99-80 

9 

0 

0-80 

108 

0-10 

28 

99-77 

8 

99-84 

11 

99-90 

14 

3 

MO 

149 

0-00 

20 

99-80 

9 

99-80 

9 

99-90 

14 

4 

MO 

149 

0-00 

20 

99-82 

10 

99-75 

100-00 

20 

5 

0-90 

121 

0-00 

20 

99-80 

9 

99-80 

9 

0-00 

20 

6 

0-90 

121 

0-00 

20 

99-80 

9 

99-80 

9 

0-00 

20 

0-80 

108 

0-00 

20 

99-77 

8 

99-82 

10 

0-00 

20 

8 

0-70 

95 

0-00 

20 

99-75 

7 

99-84 

11 

0-00 

20 

9 

0-60 

83 

0-00 

20 

99-75 

7 

99-90 

14 

0-00 

20 

10 

0-60 

83 

0-00 

20 

99-75 

7 

99-92 

15 

99-90 

14 

11 

MO 

149 

0-00 

20 

99-73 

6 

100-00 

20 

99-90 

14 

12  

1-60 

221 

0-00 

20 

99-73 

6 

0-00 

20 

99-90 

14 

13 

2-70 

396 

0-00 

20 

99-73 

6 

0-00 

20 

99-90 

14 

14  '. . 

2-00 

284 

0-00 

20 

99-73 

6 

99-96 

18 

100-00 

20 

1-50 

206 

99-94 

16 

99-73 

6 

0-00 

20 

0-00 

20 

16 

MO 

149 

99-98 

19 

99-73 

6 

99-84 

11 

0-00 

17 

17 

0-70 

95 

99-96 

18 

99-73 

6 

99-80 

9 

0-00 

14 

18 

0-70 

99-96 

18 

99-73 

6 

99-80 

9 

0-00 

14 

19 

0-70 

95 

100-00 

20 

99-70 

5 

99-90 

14 

0-00 

14 

20 

0-70 

95 

0-10 

28 

99-70 

5 

99-90 

14 

0-00 

14 

21  

0-60 

83 

0-10 

28 

99-70 

5 

99-90 

14 

0-00 

12 

00 

0-30 

48 

0-00 

20 

99-70 

5 

100-00 

20 

0-00 

9 

23 

0-30 

48 

99-96 

18 

99-73 

6 

0-00 

20 

0-(HI 

9 

24 

0-30 

48 

99-94 

16 

99-75 

7 

99-90 

14 

0-00 

9 

25  

0-20 

37 

99-92 

15 

99-75 

7 

99-90 

14 

0-00 

9 

26 

0-20 

37 

99-92 

15 

99-73 

6 

100-00 

20 

0-00 

8 

27 

0-20 

37 

99-92 

15 

99-82 

10 

0-00 

20 

0-00 

8 

28 

0-20 

37 

99-87 

13 

99-80 

9 

99-90 

14 

0-00 

8 

29 

0 10 

28 

99-85 

12 

99-84 

11 

99-80 

9 

0-00 

8 

30 

0-10 

28 

99-84 

11 

99-84 

11 

99-80 

9 

0-00 

31 

010 

28 

99-80 

9 

99-80 

9 

Note. — Ice  conditions  January  1 to  April  6 and  November  16  to  end  of  year. 
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Daily  Gauge  Height  and  Discharge  of  Ochre  River  at  Ochre  River,  for  1914. 

[Drainage  area,  250  square  miles.] 


January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Di.s- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge. 

Height . 

charge. 

Height . 

charge. 

Height . 

charge. 

Height. 

charge. 

Height . 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

104-50 

* 7 

102-60 

380 

0 

4-70 

7 

2-40 

0*13 

3 

4-50 

n*.v) 

71 

0*10 

4 

4-50 

0-10 

28 

0*10 

5 

4-50 

1*10 

14Q 

0*10 

6 

4-40 

6 

6-.^ 

1 r>Qi 

0*10 

7 

4-20 

6 

6-20 

1 070 

0-10 

8 

3-90 

6 

6-30 

1 091 

0-10 

9 

4-10 

6 

3-40 

nlk 

0-10 

10 

100-80 

3 

4-20 

7 

2-40 

348 

0*00 

11 

4-20 

1*80 

252 

0-00 

12 

4-20 

1*40 

191 

0-no 

2D 

13 

4-20 

7 

1 .‘>0 

163 

0*00 

2D 

14 

4-20 

0-90 

121 

99-90 

15 

4-20 

40 

0-80 

108 

99-88 

16 

4-60 

70 

0-70 

95 

99-87 

17 

5-30 

90 

0*70 

95 

99-87 

18 

4-60 

120 

0-70 

99-87 

19 

4-00 

140 

0-70 

95 

99-79 

20 

3-90 

160 

0-70 

99-78 

Q 

21 

3-96 

189 

0-60 

83 

99-78 

Q 

oy 

3-60 

240 

0-60 

83 

99-77 

fi 

23 

3-20 

340 

0-60 

83 

99-75 

24 

3-10 

464 

0-50 

71 

99-74 

7 

25 

3-10 

464 

0-40 

59 

^•70 

26 

3-00 

446 

0-40 

59 

99-70 

5 

27 

2-70 

396 

0-40 

59 

99-70 

5 

28 

2-70 

396 

0-40 

59 

99-68 

29 

2-90 

429 

0-28 

46 

99-07 

A 

30 

2-90 

429 

0-28 

46 

.100-35 

53 

31 

0-27 

July. 

.\ugust. 

September. 

October. 

November. 

December. 

1 

100-15 

32 

99-58 

3 

99-53 

2 

99-62 

3 

99-73 

6 

99-88 

0 

o 

100-04 

23 

99-55 

2 

99-53 

2 

99-62 

3 

99-73 

6 

99-88 

•> 

3 

100-04 

23 

99-54 

-♦ 

99-51 

2 

99-62 

3 

99-75 

7 

99-88 

I 

4 

100-04 

23 

99-53 

2 

99-51 

2 

99-66 

4 

99-75 

4 

99-88 

1 

5 

90  04 

16 

99-47 

2 

99-53 

2 

99-72 

6 

99-78 

8 

99-88 

1 

6 

99-94 

16 

99-47 

2 

99-63 

4 

99-73 

6 

99-78 

8 

7 

100-04 

23 

09-46 

2 

99-71 

5 

99-73 

6 

99-78 

8 

8 

99-94 

16 

99-46 

2 

99-71 

5 

99-75 

99-78 

8 

9 

99-84 

11 

99-45 

2 

99-71 

5 

99-83 

11 

99-78 

8 

10 

99-84 

11 

99-45 

2 

99-72 

6 

99-92 

15 

99-77 

8 

11  

99-74 

7 

99-45 

2 

99-73 

6 

100-04 

23 

99-78 

8 

12 

lOJ-00 

20 

99-45 

2 

99  65 

. 4 

100-02 

22 

99-78 

8 

13 

100-15 

32 

99-45 

2 

99-04 

4 

99-98 

19 

99-78 

8 

14  

100-04 

23 

99-45 

2 

09-64 

4 

99  96 

18 

99 -7S 

8 

15 

99-94 

16 

99-45 

9 

99-63 

4 

99-83 

11 

99-83 

11 

10  

99-94 

16 

09-43 

1 

99-61 

3 

99  81 

9 

90-88 

9 

17  

99-94 

10 

99-43 

1 

99-00 

3 

99  81 

9 

99  91 

7 

18 

99-94 

10 

99-43 

1 

99  58 

3 

99-79 

9 

99  93 

5 

1« 

99-94 

10 

99-43 

1 

99  58 

3 

99-78 

8 

99  93 

5 

20 

99-94 

10 

99-43 

1 

99  55 

•) 

99-77 

8 

99  88 

4 

21  

99-84 

11 

99  43 

1 

99-55 

2 

99  77 

8 

99-KS 

3 

22  

99-84 

11 

99-43 

1 

mi -58 

3 

99-75 

7 

99-V8 

3 

23 

99-84 

11 

99  43 

1 

99  01 

3 

99  74 

7 

99-93 

2 

21  

99  04 

4 

99  43 

1 

mi  01 

3 

99  73 

0 

99  98 

3 

25  

99-54 

2 

99  43 

1 

99  (Ml 

3 

99  73 

0 

100  01 

3 

20 

99-03 

4 

99  55 

•> 

99  (Ml 

3 

99  73 

0 

100  01 

3 

27 

99  Il3 

4 

99  55 

2 

mi  o;i 

4 

99  73 

0 

100  02 

2 

2s  

mi -03 

4 

99  55 

•) 

99  05 

4 

99  70 

1 

99-9;t 

20 

99 -M- 

4 

99-55 

•1 

mi  63 

4 

mi  73 

0 

99  93 

2 

30 

99-03 

4 

99  53 

2 

99-01 

3 

99-73 

0 

99  ,VS 

2 

31 

99  03 

4 

99  53 

2 

99  73 

0 

Notk.—  Ice  c indition*  Junuiiry  1 to  .\|)ril  23,  luxl  Novemlier  Ifl  to  eml  o/  ymr. 
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Monthly  Discharge  of  Ochre  River  at  Ochre  River,  for  the  years  1912-14. 

[Drainage  Area,  250  square  miles.] 


Month.  « 

Discharge  in  Second-Feet. 

Run-Off. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total 

in 

acre-feet. 

1912. 

'155 

0-620 

0-715 

9,531 

November 

166 

102 

135 

0-540 

0-602 

8,033 

December 

'95 

0-380 

0-438 

5,841 

The  period 

166 

'95 

127 

0-513 

1-732 

23,097 

1913. 

77' 

0-308 

0-355 

4,735 

32' 

0-128 

0-133 

1,777 

2' 

0-008 

0-009 

123 

April 

903 

10 

335 

1-344 

1-500 

19,993 

May 

121 

93 

106 

0-424 

0-489 

6,518 

June 

177 

48 

83 

0-332 

0-370 

4,939 

July 

396 

28 

109 

0-436 

0-503 

6,702 

August 

28 

9 

19 

0-076 

0-088 

1,168 

September 

11 

5 

7 

0-028 

0-031 

417 

October 

20 

7 

14 

0-056 

0-065 

861 

November 

20 

7 

14 

0-056 

0-062 

833 

December 

5' 

0-020 

0-023 

307 

The  year 

903 

1' 

67 

0-268 

3-628 

48,373 

1914. 

2' 

0-008 

0-009 

223 

O' 

1' 

0-004 

0-005 

61 

April 

464 

6 

150 

0-600 

0-669 

8,926 

May 

1,091 

28 

229 

0-916 

1-056 

14,081 

June  

31 

4 

17 

0-068 

0-076 

1,012 

July  

32 

2 

14 

0-056 

0-065 

861 

August 

3 

1 

2 

0-008 

0-009 

123 

September 

6 

2 

3 

0-012 

0-014 

179 

October 

23 

3 

9 

0-036 

0-042 

553 

November 

11' 

2i 

6' 

0-024 

0-027 

357 

December 

1' 

0-004 

0-005 

61 

The  year 

1,091 

O' 

40 

0-158 

1-977 

26,337 

Note. — 'Estimated. 

Ice  conditions  from  December  3 to  end  of  year  1912;  and  from  January  1 to  April  6,  and  November  16  to  end  of  year 
1913;  and  January  1 to  April  23.  and  November  16  to  end  of  year  1914. 


PLATE  VI. 
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TRIBUTARIES  OF  LAKE  WINNIPEG  FROM  THE  WEST. 

General. — The  rivers  coming  under  this  head  are  the  Saskatchewan  and 
the  Fairford,  though  they  are  included  in  that  part  known  for  administration 
purposes  as  the  District  West  of  Lake  Winnipegosis. 

The  Saskatchewan  is  very  important  from  a na^^gation,  reclamation,  and 
power  standpoint.  The  Fairford  is  also  important,  and  to  some  extent  for  the 
above  reasons.  Its  chief  importance  is  that  it  forms  the  only  outlet  of  lake 
Manitoba  and  through  it  all  the  other  lakes,  lake  Winnipegosis,  lake  Dauphin, 
Swan  lake,  and  Red  Deer  lake  are  drained. 

SASKATCHEWAN  RIVER. 

The  Saskatchewan  river  is  one  of  the  principal  tributaries  of  lake 
Winnipeg;  it  flows  into  that  lake  near  the  northern  end,  and  drains  a large 
territory  to  the  west  of  the  lake.  The  total  drainage  area  is  155,000  square 
miles,  extending  from  the  summit  of  the  Rocky  mountains  eastward  to  lake 
Winnipeg.  There  are  two  main  branches  of  the  river,  known  as  the  north 
and  South  Saskatchewan.  The  North  branch  heads  in  the  North  Rockies 
southwest  of  Edmonton,  and  flows  generally  east  to  irs  junction  with  the 
South  branch  about  50  miles  east  of  Prince  Albert.  The  tributaries  entering  the 
river  from  the  north  are  small,  as  the  northern  limit  of  the  basin  follows  the 
river  itself  closely.  The  South  branch  is  formed  by  the  junction  of  the  Bow 
and  Old  Man  rivers,  and  below  the  junction  of  these  two  the  Red  Deer  enters. 

In  the  province  of  Manitoba  the  country'  adjacent  to  the  river  is  low  hung 
and  swampy,  a considerable  portion  of  the  land  being  liable  to  flooding  during 
high  water.  Near  the  mouth  the  river  enlarges  into  two  lake-like  expanses 
known  as  Cedar  lake  and  Cross  lake,  from  the  latter  lake  the  river  flows  into 
lake  Winnipeg.  Cross  Lake  rapids.  Red  Rock  rapids,  and  Grand  rapids 
occurring  in  this  stretch  of  the  river. 

In  Manitoba  the  river  has  an  average  width  of  1,000  feet,  though  above 
Grand  Rapids  a minimum  width  of  500  feet  occurs.  The  river  bottom  above 
Cedar  lake  is  composed  of  clay  and  gravel;  below  that  point  limestone  ridges 
occur  and  the  bottom  is  covered  with  boulders.  Valuable  timber  is  to  be  found 
along  the  river  at  various  points,  but,  generally  speaking,  as  the  lake  is 
approached  the  growth  becomes  stunted,  being  for  the  most  part  second-growth. 

Above  Grand  rapids  the  river  is  navigable  at  certain  stages,  and  steamers 
have  been  operated  as  far  upstream  as  Edmonton.  At  present  all  navigation 
below  Pas  is  confined  to  gasoline  launches  and  similar  small  craft. 

Considerable  work  in  the  way  of  reconnaissance  and  detailed  surveys  for 
various  purposes  has  been  done  by  the  Dominion  Water  Power  Branch  in  this 
l>art  of  the  river,  and  in  order  to  further  the  work,  two  metering  stations  have 
i)een  established  by  the  Manitoba  Hydrographic  Survey,  one  at  Pas  and  the 
other  at  the  head  of  Grand  rapids. 

Saskatciikw.\n  River  at  Pas. 

History. — The  station  on  the  Sa.skatchewan  river  at  Pas  was  first  estab- 
li.shed  l>y  \V.  G.  Worden  on  October  21,  1012.  On  May  27,  1013,  a new  section 
at  Pas  was  established  l>y  E.  Bank.son,  and  this  station  has  been  in  operation 
since  tliat  dat(\ 

Localiun  of  section. — 'I'ln*  first  station  was  loeateii  about  a qu.arler  of  a 
mile  below  the  site  of  the  Hud.son  Hay  Railway  bridge  at  Pas.  t>n  May  27, 
1013,  this  section  was  moved  upstream  to  the  ilownstreain  siile  of  tlie  Hutlson 
25  k — 10 
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Bay  Railway  bridge  at  Pas.  The  initial  point  is  located  on  the  hand-rail 
near  the  south  end  of  the  bridge  on  the  downstream  side,  and  is  vertically  above 
the  river  face  of  the  south  abutment.  It  is  painted  white  and  marked  “0+00 
I.P.” 

Records  Available. — Records  of  daily  gauge  height  were  kept  at  various 
intervals  from  the  early  part  of  1911  till  the  end  of  1914.  From  October  21, 
1912,  to  the  end  of  1914,  the  gauge  heights  are  rather  more  continuous.  Esti- 
mates of  daily  discharge  have  been  computed  for  the  periods  covered  by  daily 
gauge  heights  from  October  21,  1912,  to  the  end  of  1914. 

Drainage  Area. — The  drainage  area  tributary  to  the  Saskatchewan  above 
Pas  comprises  the  greater  portion  of  Western  Canada  lying  between  parallels 
49  and  54  north  latitude  and  between  the  Rocky  mountains  and  lake 
Winnipeg.  The  total  area  is  149,500  square  miles. 

Gauge. — A 9-foot  vertical  staff  enamelled  gauge  has  been  fastened  to  the 
downstream  side  of  the  first  pier  from  the  south  bank  and  10  feet  above  the  meter- 
ing section.  The  gauge  is  referred  to  Department  Public  Works,  No.  79,  which 
is  a cross  on  a copper  plug  set  on  the  west  side  of  the  south  abutment  of  the 
Hudson  Bay  Railway  bridge,  and  is  about  3 feet  from  the  ground  level.  It  is 
marked  D.P.W.  B.M.  No.  79. 

Channel. — The  river  is  divided  by  the  bridge  piers  into  six  channels  at  low 
water  and  eight  channels  at  high  water.  For  1,300  feet  above  and  2,700  feet 
below  the  section  the  channel  is  straight.  The  bed  of  the  river  is  covered  with 
gravel  and  small  boulders  but  at  the  section  the  stream  bottom  is  somewhat 
shifting.  The  right  bank  is  high  and  nbt  liable  to  overflow,  the  left  bank  is 
low  and  liable  to  overflow  at  high  stages. 

Discharge  Measurements. — Tha  discharge  measurements  were  taken  from  a 
boat  on  the  first  section  established.  Since  May,  1913,  the  meterings  have  been 
taken  from  the  downstream  side  of  the  Hudson  Bay  Railway  bridge. 

Accuracy. — The  discharge  curve  for  the  station  is  well  defined  between 
gauge  heights  818-5  and  822-7,  between  822-7  and  828-0  the  discharge  curve 
exhibits  all  the  characteristics  which  are  peculiar  to  certain  large  rivers,  in  that 
the  discharge  for  the  same  gauge  height  varies  according  as  the  river  is  on  a 
rising  or  a falling  stage.  Above  gauge  height  827-0  and  below  818-5  the  dis- 
charge curve  is  fairly  well  defined. 
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Discharge  ^Measurements  of  Saskatche-\van  River  at  Pas,  1912-13-14. 


Date. 

Hyclrographer. 

Meter 

No. 

Width. 

.Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec 

Feet. 

Sec.-ft. 

Oct.  21-22 

\V.  G.  Worden 

1,196 

914 

18,093 

2-16 

23-94 

39,046 

Dec. 

14 

G.  J.  Lamb 

1,187 

834 

12,848 

0-68 

18-56 

8,7721 

1913. 

Feb.  8 

-9 

A.  Pirie 

1,469 

771 

9,563 

0-53 

15-97 

5,105‘ 

April 

9 

it 

1,186 

775 

10,548 

0-72 

17-52 

7,5621 

May 

31 

E.  Bankson 

1,469 

761 

14,233 

3-25 

24-50 

46,389 

June 

4 

G.  Ebner 

1,186 

750 

13,331 

3-31 

24-41 

44,124 

»< 

10 

it 

1,186 

750 

13,899 

3-38 

24-83 

46,979 

i< 

12 

it 

1,186 

760 

14,041 

3-51 

25-18 

49,285 

U 

14 

it 

1,186 

739 

14,197 

3-63 

25-39 

51,534 

July 

10 

ft 

1,196 

758 

15,445 

3-69 

27-02 

56,886 

12 

it 

1,196 

760 

15,587 

3-70 

27-19 

57,743 

« 

15 

it 

1,196 

756 

15,848 

3-79 

27-41 

60,114 

U 

18 

it 

1,196 

756 

16,000 

3-93 

27-62 

62,883 

u 

21 

it 

1,196 

880 

16,066 

3-97 

27-80 

63,900 

it 

23 

it 

1,196 

779 

16,107 

3-86 

27-84 

62,120 

it 

2.5 

ft 

1,196 

756 

16,309 

3-93 

27-95 

64,199 

28 

it 

1,196 

770 

16,342 

3-91 

28-00 

63,869 

n 

30 

ft 

1,196 

756 

16,332 

3-85 

27-98 

63,025 

Aug. 

1 

it 

1,196 

756 

16,311 

3-82 

27-89 

62,385 

t« 

4 

it 

1,196 

756 

16,146 

3-84 

27-69 

62,029 

6 

tt 

1,196 

756 

16,043 

3-75 

27-54 

60,357 

if 

28 

W.  J.  Ireland 

1,469 

774 

15,229 

3-62 

26-45 

55,101 

Sept . 

20 

it 

1,196 

729 

13,422 

3-03 

24-02 

40.707 

Oct. 

9 

C.  O.  Allen 

1,435 

648 

11,040 

2-48 

21-11 

27,378 

it 

23 

ft 

1,435 

648 

11,171 

213 

21-39 

23,794 

Xov. 

18 

A.  Pirie 

1,496 

830 

12,938 

0-92 

18-74 

11,890 

Dec. 

13 

C.  O.  Allen 

1,375 

836 

11,186 

0-74 

17-16 

. 8,277* 

it 

13 

it 

1,375 

836 

11,186 

0-74 

17-16 

8.2771 

U 

14 

it 

1,375 

836 

11,186 

0-72 

17-13 

8,054* 

1914. 

Jan. 

20 

C,  0.  Allen 

1,375 

790 

9,647 

0-60 

16-04 

5,788* 

it 

20 

il 

1,375 

800 

9,642 

0-55 

16-03 

5,303* 

Mar. 

6 

1,374 

780 

8,339 

0-51 

4,253* 

it 

26 

C.  O.  .Allen  

1,496 

760 

9,007 

0-54 

16-09 

4,905* 

May 

21 

if 

1,496 

759 

16,121 

2*72 

23-83 

43,930 

June 

• 5 

F.  S.  .Smith 

1,375 

764 

15,903 

2-55 

23-76 

40,552 

it 

8 

it 

1,375 

760 

15,797 

2-66 

23-72 

41,982 

it 

9 

it 

1,375 

858 

15,700 

2-67 

23-63 

41.9113 

it 

10 

it 

1,375 

758 

15,586 

2-63  . 

23-58 

41,032 

it 

11 

it 

1,375 

758 

15,726 

2-58 

23-54 

40,572 

it 

12 

it 

1,375 

758 

15,648 

2-62 

23-49 

41,044 

it 

13 

if 

1,375 

755 

15,473 

2-58 

23-39 

39,96tl 

it 

15 

it 

1,375 

755 

15,482 

2-60 

23-35 

40,272 

it 

16 

ii 

1,375 

764 

16,005 

2-86 

24-05 

45,7.'4 

it 

17 

it 

1,375 

764 

16,231 

2-91 

24-35 

47,232 

it 

18 

It 

1,375 

768 

16,464 

2-91 

24-61 

47,910 

July 

8 

it 

1,186 

780 

18,039 

3-25 

26-84 

58,672 

it 

9 

li 

1,186 

780 

18,039 

3-33 

26-84 

6ti.071 

“ 

10 

It 

1,186 

780 

18,103 

3-34 

26-92 

60,523 

it 

11 

if 

1,186 

780 

18,124 

3-28 

26-94 

59,596 

tl 

13 

It 

1,186 

780 

18,164 

3-33 

27-Otl 

60.401 

15 

If 

1,186 

780 

18,157 

3-23 

26-99 

5S.7.W 

it 

17 

if 

1,186 

780 

17,926 

3-22 

26-95 

57,841 

18 

If 

1,186 

780 

17,912 

3-23 

26-93 

5S.tKV4 

• t 

21 

It 

1,  186 

780 

17,932 

3-26 

26-96 

58,806 

** 

22 

it 

1,  186 

780 

17,943 

3-2.5 

26  96 

58,3m 

it 

2,3 

It 

1. 186 

770 

17,888 

3-22 

26-90 

57,628 

it 

24 

it 

1,  186 

780 

17,865 

3 -JO 

26-86 

57,205 

it 

25 

It 

1,186 

780 

17,858 

3 22 

26 -.86 

57..V17 

il 

27 

It 

1,186 

780 

17,837 

3 19 

26-82 

57.1W3 

it 

29 

It 

1,186 

780 

17,795 

3-20 

26  71 

56,978 

it 

30 

It 

1,186 

779 

17,724 

3-22 

•J6-63 

57,153 

it 

31 

It 

1,186 

778 

17,6.52 

3-15 

26  53 

55,617 

Aug. 

1 

It 

1, 186 

4 4 4 

17,566 

3-12 

26  43 

.54,957 

it 

3 

It 

I,  186 

773 

17,. 363 

3 07 

26  16 

53,246 

If 

1,  186 

773 

17,189 

3 IH) 

26 -n 

51.477 

it 

ti 

If 

1,186 

771 

16,892 

2 89 

25  63 

48,945 

it 

7 

It 

1,  186 

760 

16.7.VI 

2-86 

25-45 

47,915 

it 

8 

It 

1,186 

764 

16,618 

2-86 

35-18 

47.61HI 

»• 

10 

It 

1,186 

7IW 

16,4.56 

2 .S4 

34  98 

46,733 

It 

12 

II 

1,186 

759 

16,221 

2 74 

24  .VS 

44.. 549 

It 

13 

It 

1,  186 

757 

15,945 

2 71 

24  23 

4.1,489 

It 

It 

if 

1,186 

755 

15,8;i.S 

2 68 

24  07 

43,507 

V 

15 

• 1 

1,  186 

753 

15,614 

2 62 

2.<  Ml 

40,911 

N’oti"  Atlil  NIH»  Oil  III  nil  itmitfi*  litnulilH  lo  ri<  liiim  l<i  ilitium  of  ulnlimi 
*.M  tiilii-n  iimirr  in>  ■■onililiniii 
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DEPARTMENT  OF  THE  INTERIOR 


6 GEORGE  V,  A.  1916 

Discharge  ^Ieasurements  of  Saskatchewan  River  at  Pas,  1914. 

Concluded. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Me£in 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

U 

17 

F.  S.  Smith 

1,186 

752 

15,346 

2-58 

23-44 

39,625 

U 

18 

it 

1,186 

751  - 

15,186 

2-48 

23  - 23 

37,644 

u 

19 

it 

1,186 

749 

15,021 

2-46 

23-01 

36.969 

u 

20 

it 

1,186 

747 

14,857 

2-43 

22-78 

36,161 

« 

21 

it 

1,186 

746 

14,728 

2-32 

22-61 

34,202 

« 

22 

it 

1,186 

744 

14,575 

2 -.33 

22-38 

34,055 

u 

25 

ti 

1,186 

742 

14,1.39 

2-23 

21-79 

31,653 

i( 

26 

ti 

1,186 

741 

13,989 

2-15 

21 -.58 

30,020 

u 

27 

it 

1,186 

739 

13,842 

2-08 

21-35 

28.843 

it 

28 

tt 

1,186 

738 

13,620 

2-10 

21-13 

28,623 

it 

31 

ti 

1,186 

736 

13,402 

2-05 

20-85 

27.. 564 

Sept. 

1 

it 

1,186 

736 

13,402 

2-06 

20-83 

27,650 

n 

2 

1,186 

736 

13,312 

2-04 

20-79 

27,218 

it 

3 

a 

1,186 

736 

13,329 

2-05 

20-76 

27,315 

a 

4 

it 

1,186 

734 

13,255 

2-03 

20-62 

26,946 

tt 

7 

it 

1,186 

741 

13,423 

2-04 

20-84 

27.375 

tt 

9 

tt 

1,186 

739 

13,079 

2-00 

20-63 

26,202 

it 

10 

tt 

1,186 

738 

13,091 

2-01 

20 -.55 

26,330 

it 

11 

tt 

1,186 

735 

13,047 

1-99 

20-48 

26,055 

it 

12 

it 

1,186 

735 

13,010 

2-02 

20-44 

26.286 

it 

14 

tt 

1,186 

738 

13,092 

1-99 

20-57 

26. 170 

tt 

15 

it 

1,186 

733 

12,825 

1-88 

20-18 

24,199 

Sept. 

17 

ti 

1,186 

732 

12,715 

1-86 

20-02 

2.3,6.56 

18 

tt 

1,186 

732 

12,715 

1-90 

20-03 

24,257 

tt 

19 

it 

1,186 

733 

12,825 

1-95 

20-18 

25,032 

tt 

21 

tt 

1,186 

732 

12,715 

1-87 

20-06 

2.3,850 

tt 

23 

it 

1,186 

733 

12,734 

1-91 

20-01 

24,319 

tt 

24 

it 

1,186 

733 

12,769 

1-89 

20-03 

2.3,975 

tt 

25 

ti 

1,186 

733 

12,734 

1-85 

19-98 

23,662 

tt 

26 

tt 

1,186 

733 

12,662 

1-80 

19-91 

22,906 

tt 

28 

tt 

1,186 

728 

12,403 

1-80 

19-67 

22,384 

tt 

29 

tt 

1,186 

728 

12,431 

1-84 

19-.56 

22,928 

tt 

30 

tt 

1,186 

726 

12,284 

1-77 

19-42 

21,789 

Oct. 

1 

tt 

1,186 

725 

12,246 

1-80 

19-34 

21,998 

tt 

2 

tt 

1,186 

725 

12,211 

1-73 

19-29 

21,087 

tt 

5 

tt 

1,186 

734 

12,326 

1-78 

19-44 

21,974 

tt 

7 

tt 

1,186 

729 

11,987 

1-68 

19-02 

20,110 

tt 

8 

tt 

1,186 

726 

11,838 

1-62 

18-79 

19,192 

tt 

10 

tt 

1,186 

726 

11,909 

1-61 

18-88 

19,181 

tt 

12 

it 

1,186 

726 

11,810 

1-67 

18-90 

19,777 

tt 

13 

tt 

1,186 

726 

11,837 

1-60 

18-76 

18,922 

tt 

14 

tt 

1,186 

724 

11,691 

1-59 

18-58 

18,  .577 

tt 

15 

it 

1,186 

724 

11,692 

1-60 

18-60 

18,716 

tt 

16 

it 

1,186 

724 

11,717 

1-66 

18-65 

19,396 

tt 

19 

tt 

1,186 

727 

11,890 

1-67 

18-84 

19,849 

tt 

20 

tt 

1,186 

728 

11,896 

1-67 

18-84 

19,778 

tt 

21 

** 

1,186 

728 

11,967 

1-70 

18-92 

20,365 

tt 

23 

it 

1,186 

732 

12,235 

1-.84 

19-29 

22,462 

tt 

23 

ti 

1,186 

732 

12,264 

1-82 

19-34 

22,181 

tt 

24 

it 

1,186 

732 

12,243 

1-79 

19-31 

21,914 

tt 

26 

tt 

1,186 

732 

12,340 

1-84 

19-42 

22,671 

tt 

27 

tt 

1,186 

732 

12,264 

1-81 

19-32 

22,175 

tt 

28 

it 

1,186 

730 

12,187 

1-79 

19-24 

21,746 

tt 

29 

tt 

1,186 

732 

12,173 

1-78 

19-37 

21,631 

tt 

30 

it 

1,186 

732 

12,335 

1-78 

19-43 

21,807 

tt 

31 

it 

1,186 

732 

12,335 

1-78 

19-45 

21,961 

Nov. 

3 

tt 

1,186 

735 

12,685 

1-91 

19-96 

24,291 

tt 

5 

tt 

1,186 

737 

12,783 

1-90 

20-16 

24,280 

it 

6 

tt 

1,186 

737 

12,875 

1-93 

20-20 

24,916 

tt 

7 

1,186 

735 

12,914 

1-95 

20-27 

25,295 

tt 

9 

tt 

1,186 

737 

12,730 

1-90 

20-04 

24,265 

tt 

10 

tt 

1,186 

735 

12,650 

1-92 

19-93 

24,348 

^ Measurements  taken  under  ice  conditions. 

Note. — ^Add  800-00  to  all  gauge  heights  to  reduce  to  datum  of  station. 
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SESSIONAL  PAPER  No.  25f 


Daily  Gauge  Height  and  Discharge  of  Saskatchewan  River  at  Pas,  for 

1913. 

[Drainage  Area,  149,500  square  miles.] 


February. 

March. 

April. 

May. 

June. 

LJSLy . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

27-34 

60,100 

24-49 

45,000 

9 

27-34 

60,100 

24-44 

44,700 

3 

27-34 

60,100 

24-34 

44' 200 

4 . 

27-24 

59] 600 

24-44 

44,700 

5 ; . . . 

27-28 

59’ 800 

24-39 

44^500 

27-29 

59,800 

24-34 

44,200 

27-24 

59,600 

24-34 

44,' 200 

8 

27-44 

60,600 

24-54 

45,300 

9 

15-97 

5,100 

17-52 

7,550 

27-64 

61,700 

24-64 

45,800 

10  

27-84 

62 i 700 

24-84 

46^800 

11  

26-24 

54,300 

24-84 

46,800 

12  

26-34 

54,800 

25-04 

47,900 

13 

22-24 

33,100 

26-54 

55,900 

25-24 

49,000 

14  

22-34 

33,600 

26-64 

56,400 

25-39 

49,800 

22-44 

34,100 

26-74 

56,900 

25-44 

50,000 

16 

24-29 

43,900 

26-54 

55,900 

25-54 

50,600 

17  

25-24 

49,000 

26-34 

54,800 

25-64 

51, 100 

is  

25-94 

52,700 

25-24 

49,000 

2o*  74 

5L600 

19  

26-24 

54,300 

25-29 

49,200 

25-94 

52! 700 

20  

27-24 

59,600 

25-27 

49,100 

26-04 

53,200 

21  

26-69 

56,600 

25-34 

49,500 

26-04 

53,200 

99 

26 -.54 

55,900 

25-24 

49,000 

26-04 

53,200 

23  

26-64 

56,400 

25-04 

47,900 

26-94 

58,000 

24  

26-74 

56,900 

24-64 

45,800 

26-84 

57,400 

25  

26-94 

58,000 

24-54 

45,300 

26-74 

56,900 

20  

27-04 

58,500 

24-59 

45,500 

26-64 

56,400 

27 

27-24 

59,600 

24-54 

45,300 

26-54 

55,900 

28  

27-24 

59,600 

24-44 

44,700 

26-54 

55,900 

29 

27-39 

60,400 

24-54 

45,300 

26-54 

55,900 

30  

27-37 

60,200 

24-54 

45,300 

26-54 

55,900 

31  

24-54 

45,300 

July. 

August. 

September. 

October. 

November. 

December. 

1 

26-54 

55,9IK) 

27-89 

63,000 

26-39 

55, lOO 

21-97 

31,600 

9 

26-54 

55! 900 

27-84 

62,700 

26-28 

54,500 

21-88 

31,200 

A 

26-64 

56, 400 

27-74 

62,200 

26-14 

53,700 

21-79 

30,700 

4 

26-74 

56! 900 

27-69 

61 ! 900 

26-04 

53! 200 

21-70 

30,200 

5 

26-84 

57,400 

27-64 

61 ! 700 

25-94 

52,700 

21-61 

29,700 

0 

26-84 

57.-100 

27-54 

61,200 

25-60 

52.500 

21-52 

20,200 

7 

26-89 

57,700 

27-54 

61,200 

25-90 

52,500 

21-43 

28,800 

s 

26-87 

.57!  600 

27-44 

60 ! 600 

25-74 

51,600 

21-34 

28,300 

26-94 

oH,0i)0 

27-34 

60! 100 

25 -.54 

50,600 

21-16 

27.3(H) 



10  . , . 

26-94 

58!  000 

27-24 

50 ! 600 

25-30 

40,300 

20-99 

26,400 

11' 

27-04 

58,500 

27-29 

59, 9(H) 

25-24 

■19.0(H) 

20-99 

26, 4(H) 

1 */>  ... 

27- 14 

.50 ! 000 

27-29 

50 ! 000 

25-04 

47, 9(H) 

20-84 

24,500 

\A 

27  44 

61),  000 

27-04 

58,500 

24  04 

47!4(H) 

20-74 

25. 100 

17-16 

8,300 

14  .... 

27-34 

60!  KK) 

26-04 

58!  000 

24-70 

46,600 

20-46 

23,400 

17-13 

8,050 

1 Ti 

27-44 

6oi(U)0 

26-04 

58! 000 

24-61 

45,800 

20-24 

22,500 

111 

97.4.1 

00  0(t0 

20-04 

(MX) 

24  - 34 

44.2(H) 

17 

27 -.54 

61 ! 200 

26-84 

57, 4(H) 

24-21 

43!  5(H) 

18  

27-64 

61 ! 700 

26-7-4 

56!oO() 

24-08 

42.8(H) 

18-74 

i 1,900 

Mi  ... 

27-64 

61 ! 7(H) 

26-61 

56, 4(H) 

24  14 

43, lOJ 





20  . 

27-74 

02!2',H) 

26 -.54 

55, 0(H) 

24-00 

42,000 

... 

... 

-.  ... 

...  . 

21  

27-84 

62,7(K) 

26  41 

55, 3(H) 

23-58 

40,200 

•*7H4 

O’’  7(11) 

26-44 

55, 3(H) 

23-46 

30,.5(K) 

23  

27-84 

62!7iH) 

26-30 

55!  1(H) 

23-38 

30, 1(H) 

21  39 

23, 8(H) 

21  

27-84 

62,700 

26  44 

55, 3(H) 

23-20 

38,600 

25  

27-04 

63,300 

26  44 

5,5,300 

23-18 

38, (HH) 

• 

26  

27  00 

63,. 5(H) 

26  41 

.55, 3(H) 

22-85 

36,300 



27 

27-00 

63.. 500 

26  43 

55, 3(H) 

22-78 

35,  (MH) 

28 

27-00 

63,501) 

26  47 

55, 5(H) 

22-24 

.33,  KK) 

20 

2,8-04 

63,800 

26  44 

55, 3(H) 

22  15 

.32.6(H) 

30 

27-04 

63. 3(H) 

26-41 

,55, 3(H) 

22-00 

32.  KK) 

31 

27-04 

63,300 

26 -.34 

.54, 8(H) 

• • 
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Daily  Gauge  Height  and  Discharge  of  Saskatchewan  River  at  Pas,  for  1914. 

[Drainage  Area,  149,500  square  miles.) 


Januarj-. 

February. 

March. 

.\pril. 

May. 

June. 

Day. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge. 

Height. 

charge. 

Height. 

charge. 

Height. 

charge. 

Height . 

charge. 

Height. 

charge. 

Feet. 

Sec. -It. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

25  94 

53,400 

23-91 

41,900 

-9 

16-34 

26-44 

56,300 

23-92 

41,900 

. 

26-74 

58, 100 

23-92 

4L900 

4 

25-44 

50. 500 

23-91 

41,900 

16-44 

25-14 

48,800 

23-76 

4i’nnn 

4,300 

24-74 

46,. 500 

23-80 

41,300 

24-64 

45,900 

23-81 

41,300 

R 

• 

24-44 

44,800 

23-72 

40,800 

Q 

16-44 

24-34 

44,200 

23-69 

40, 700 

in 

24-29 

44,000 

23-54 

39,900 

n 

24-24 

43,700 

23-54 

39,900 

19. 

16-94 

24-19 

43,400 

23-44 

39,300 

24-14 

43.100 

23-34 

38,800 

ii 

24-09 

42.900 

23-34 

38,800 

iA 

24-05 

42,600 

23-54 

39,900 

in 

17-34 

24-01 

42,400 

24-24 

43,700 

17 

23-97 

42,200 

24 -.39 

44,500 

15i 

18-14 

17,000 

23-93 

42,000 

24-64 

45,900 

1Q 

23-89 

41,800 

24-84 

47,100 

on 

Ifi.n4 

Ft  inn 

23-86 

41.600 

24-99 

47,900 

01 

23-84 

41,500 

25-19 

49, 100 

09 

20-64 

26,600 

23-82 

41,400 

25-24 

49,400 

9.1 

23-76 

41,000 

25-34 

50,000 

94.  . - 

23-92 

41,900 

25-39 

50,200 

9.*; 

22-14 

32,900 

23-91 

41,900 

25-54 

51,100 

on 

16-09 

4,900 

23-93 

42,000 

25-64 

51,700 

97  

23-92 

41,900 

25-54 

51,100 

9«  ... 

25-14 

48,800 

23-92 

41,900 

25-74 

52,300 

9Q 

23-93 

42,000 

26-04 

.54,000 

.in 

25-64 

51,700 

23-91 

41,900 

26-14 

54,600 

11 

23-92 

41,900 

July. 

August. 

September. 

October. 

November. 

December. 

1 

26-19 

54,900 

26-34 

55,700 

20-84 

27,400 

19-84 

23,500 

19-61 

22,600 

17-93 

9,450 

2 

26-34 

55,700 

26-24 

55,200 

20-79 

27,200 

19-79 

23,300 

19-74 

23,100 

17-80 

9,250 

3 

26-54 

56,900 

26-14 

54.600 

20-69 

26, 800 

19-54 

22,300 

19-99 

24,000 

17-66 

9,100 

4 

26-74 

58, 100 

25-24 

49,400 

20-59 

26,400 

19-34 

21,500 

20-12 

24.500 

17-64 

9,000 

5 

26-84 

58, 700 

25-39 

50,200 

20-64 

26, 600 

19-44 

21,900 

20-16 

24,700 

17-62 

8,950 

6 

26-84 

58,700 

25-24 

49,400 

20-79 

27,200 

19-39 

21,700 

20-20 

24,900 

17-67 

9,050 

7 

26-94 

59,300 

25-44 

50,500 

20-84 

27,400 

18-98 

20,100 

20-29 

25,200 

17-73 

9,150 

8 

26-89 

59,000 

25-34 

50,000 

20-69 

26,800 

19-19 

20,900 

20-28 

25,200 

1 < • / b 

9,100 

9 

26-84 

58, 700 

25-24 

49,400 

20-59 

26,400 

19-04 

20,400 

20-03 

24,200 

17-82 

9,300 

10 

26-84 

58,700 

24-94 

47,700 

20-49 

26,000 

18-94 

20,000 

19-92 

23,800 

17-76 

9,150 

11 

26-89 

,59,000 

24-60 

45,700 

20-44 

25,800 

18-84 

19,600 

19-68 

22,800 

17-69 

9,100 

12 

26-94 

59,300 

24-54 

45,400 

20-64 

26,600 

18-79 

19,400 

18-71 

13,900 

17-72 

9,100 

13 

26-94 

59,300 

24-14 

43, 100 

20-54 

26,200 

18-69 

19,000 

18-75 

13,900 

17-75 

9, 1.50 

14 

26-94 

59,300 

24-02 

42,500 

20-58 

26,400 

18-54 

18,500 

20-19 

13,900 

17-78 

9,250 

15 

26-99 

59,600 

23-74 

40,900 

20-24 

25,000 

18-59 

18,600 

20-76 

13,900 

17-80 

9,250 

16 ,... 

26-94 

59,300 

23-59 

40, 100 

19-84 

23,500 

18-59 

18,600 

20-60 

13,900 

17-84 

9,350 

17 ;... 

26-89 

59,000 

23-34 

38,800 

20-04 

24,200 

18-74 

19, 200 

20-46 

13,900 

17-79 

9,2,50 

18 

26-89 

59,000 

23-14 

37,800 

20-04 

24,200 

18-74 

19,200 

20-65 

13,900 

17-88 

9,4.50 

19 

26-84 

58,700 

22-94 

36,800 

20-04 

24,200 

18-74 

19,200 

19-67 

13,900 

17-84 

9,. 350 

20 

26-94 

59,300 

22-64 

35,300 

20-04 

24,200 

18-84 

19,600 

19-50 

13,700 

17-74 

9,150 

21 

26-84 

58,700 

22-44 

34,300 

20-04 

24,200 

18-92 

19,900 

19-32 

13,. 300 

17-69 

9,100 

22 

26-79 

58,400 

22-24 

33,400 

20-04 

24,200 

18-95 

20,000 

19-25 

12,400 

17-61 

8,900 

23 

26-84 

58,700 

22-09 

32,700 

19-99 

24,000 

19-33 

21,500 

19-20 

12,300 

17-40 

8,600 

24 

26-84 

58,700 

21-84 

31,600 

19-94 

23,800 

19-29 

21,300 

19-05 

11,900 

17-18 

8,250 

25 

26-84 

58,700 

21-64 

30,800 

19-84 

23,500 

19-35 

21,500 

18-88 

11,700 

16-84 

7,750 

26 

26-84 

58, 700 

21-44 

29,900 

19-84 

23,500 

19-44 

21,900 

18-78 

11,500 

16-64 

7,4.50 

27 

26-79 

58,400 

21-24 

29, 100 

19-94 

23,800 

19-30 

21,400 

18-69 

11,300 

16-64 

7,4.50 

28 

26-64 

57,. 500 

21-09 

28,500 

19-84 

23,500 

19-24 

21,100 

18-55 

10,500 

16-49 

7,2.50 

29 

26-74 

58, 100 

21-04 

28,300 

19-84 

23,500 

19-37 

21,600 

18-15 

10,000 

16-34 

7,0(M) 

30 

26-59 

57,200 

20-94 

27, 2(H) 

19-94 

23,800 

19-42 

21,800 

18-05 

9,600 

16-24 

6,900 

31 

26-49 

56,600 

20-84 

27,400 

19-45 

21, 9(H) 

15-59 

6, 550 
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Monthly  Discharge  of  Saskatchewan  River  at  Pas,  for  the  years  1913-14. 

[Drainage  Area,  149,500  square  miles.] 


Month. 


Dischabge  in  Second-Feet. 


Maximum. 


Minimum. 


Mean. 


Per 

square 

mile. 


Ritn-off. 


Depth  in 
inches  on 
Drainage 
Area. 


Total 
in  acre 
feet. 


1913. 


January 

February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December . , 


62,700 

58.000 
63,800 

63.000 
55, 100 


45,300 

44,200 

55,900 

54,800 

32,100 


>5,500 

>5,500 

>6,500 

>34,200 

53.800 

50.400 

60.400 
58,100 

44.800 
>25,000 
>14,000 

>8,000 


0 037 
0 037 
0-043 
0-229 
0-355 
0-337 
0-404 
0-388 
0-300 
0-170 
0-094 
0-054 


0-043 

0-039 

0-050 

0-256 

0-409 

0-376 

0-466 

0-448 

0-335 

0-1% 

0-105 

0-062 


338,200 

305,500 

399,700 

2,035,000 

3,270,400 

2,995,500 

3.714.100 

3.571.100 
2,665,800 
1,537,200 

833,100 

491,900 


The  year. 


1914. 


January 

February. . . 

March 

April 

May 

June 

July 

August. 

September. 

October 

November. 

December.. 


58,100 

54.600 

59.600 
55, 700 
27,400 
23,500 
25,200 

9,450 


41,100 

38,800 

54,900 

27,400 

23.500 

18.500 
9,600 
6,550 


30,516 


>6,000 

'5,000 

>4,500 

>25,000 

44.400 
45,100 
58,394 

40.400 
25,210 
20,658 
17,200 

8,700 


0-204 


0-040 

0-034 

0-030 

0-167 

0-297 

0-301 

0-391 

0-270 

0-169 

0-138 

0-115 

0-058 


2-785 


0-046 

0-035 

0-035 

0-186 

0-342 

0-336 

0-451 

0-311 

0-189 

0-159 

0-128 

0-067 


22,157,500 


368.900 

277. 700 

276.700 
1,487,600 
2,730,000 
2,681,200 
3,592,100 
2,4M,100 

1.501.300 

1.270.300 
1,023,500 

534.900 


The  year. 


25,047 


0-167 


2-285 


18,228,300 


Note. — >Estimate(i . 

Saskatchewan  River  at  the  Head  of  Grand  Rapids. 

History. — This  station  was  establislied  by  E.  B.  Patterson  on  July  31,  1912, 
and  has  been  in  continuous  operation  since  that  date. 

Location  of  Section. — The  meter  section  on  the  South  Saskatchewan  river 
at  the  head  of  Grand  rapids  is  located  040  feet  below  the  Hudson’s  Bay  Com- 
pany’s wharf,  situated  at  the  upper  end  of  their  tramway  and  3,200  feet  above 
the  head  of  Grand  rapids.  The  initial  jioint  is  a hub  at  the  top  of  the  left  bank. 
It  is  referenced  to  the  end  of  a traverse  line  running  from  the  Hudson’s  Bav 
Company’s  tramway. 

Records  Available. — Records  of  daily  gauge  height  extend  over  the  period 
August  3,  1912,  to  November  0,  1913,  during  the  openwater  season.  From 

November  7,  1913,  to  Sejitember  5,  1914,  a record  of  continuous  gauge  heights 
has  been  taken.  lOstiniates  of  daily  iliscliarge  have  luaui  prepared  for  the 
following  pf'riods;  Augu.st  1 to  NoveinlxT  3(1,  1912;  May  19  to  November  1 1 . 
1913;  and  April  23  to  S(*])tember  '),  191-1.  Dilliiailty  has  been  t'xperieneeil  in 
securing  gauge  height  records  during  tin*  wintiT  months. 

Drainaye  .{rca. — Tlu‘  drainage  ari'a  of  the  Saskatchewan  rivtT  above  the 
head  <jf  Grand  rapids  is  If).'),  100  s(juare  mih's. 

(iauye. — \ 9-1'oot  verlieal  stall'  (‘nainelled  gauge  has  been  placed  at  the  eiul 
of  (he  section  and  fastcuied  to  a crib  which  acts  as  a retaining  wall  for  tlu‘  bank. 
Prior  to  this  gauge*  being  placed,  one  was  secur«*d  to  the*  dock  e>f  the  Hudson’s 
Bay  Company,  about  500  1't‘et  above  the  M'ction,  and  it  i>.  to  ihis  gauge*  that  the* 
re*e*e)rels  given  are*  re*fe*rre*el. 
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Channel. — For  800  feet  above  and  500  feet  below  the  section  the  channel 
is  straight.  The  hydraulic  gradient  for  this  section  is  quite  perceptible.  The  river 
is  confined  to  one  channel  at  all  stages,  the  bed  of  the  stream  is  of  sand  and 
gravel  and  fairly  permanent.  The  banks  are  high,  covered  with  scrub,  and  are 
not  liable  to  overflow. 

Discharge  Measurements. — Discharge  measurements  are  made  from  a 20-foot 
skiff  which  is  located  on  the  section  by  means  of  a tagged  line  stretched  across 
the  river. 

Accuracy. — The  discharge  curve  is  only  fairly  well  defined  between  the 
extreme  limits  of  gauge  heights,  which  are  786  • 0 to  789  • 4.  Owing  to  the  hydraulic 
gradient  the  section  may  be  considered  an  open-water  one,  as  very  little  ice  forms 
at  this  point  during  the  winter  season. 


Discharge  Measurements  of  Saskatchewan  River  at  Grand  Rapids,  1912-13. 


Date. 

Hydrographer. 

Meter 

No. 

1912. 

Aug.  S' 

E.  B.  Patterson 

285 

Sept.  18 

“ 

3 

“ 23 

U 

3 

1913. 

Aug.  27 
“ 29 

A.  Pirie 

1,496 

U 

1,497 

“ -30 

« 

1,497 

Nov.  10 

(( 

1,496 

“ 11 

it 

1,496 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

1,055 

15,061 

3-47 

788-18 

52,262 

1,056 

15,853 

4-01 

788-96 

63,570 

1,058 

15,957 

3-98 

789-06 

63,510 

1,054 

15,422 

3-71 

788-33 

57.206 

1,054 

15,485 

3-57 

788-38 

55,266 

1,0,54 

15,427 

3-55 

788-31 

54,718 

1,016 

11,872 

1-66 

786-01 

19,727 

1,012 

11,963 

1-71 

785-97 

20,548 

Daily  Gauge  Height  and  Discharge  of  Saskatchewan  River  at  Head  Grand 

Rapids,  for  1912. 

[Drainage  Area,  155, 100  square  miles.] 


Day. 

July. 

August. 

September. 

October. 

November. 

December. 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Gauge 

Dis- 

Height. 

charge . 

Height. 

charge . 

Height . 

charge . 

Height. 

charge . 

Height . 

charge. 

Height. 

charge . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

17-84 

47,600 

8-79 

61,900 

18-99 

64; 800 

17-25 

38,800 

9 

17  -86 

47,900 

8-84 

62,600 

19-00 

65,000 

17-24 

38,600 

3 

7-88 

48,200 

8-80 

62,000 

19-00 

65,000 

17-23 

38,500 

4 

17-90 

48,500 

8-74 

61,100 

19-01 

65,100 

7-23 

38,500 

7-93 

49,000 

8-77 

61,600 

19-01 

65, 100 

17-15 

37,200 

6 

8-00 

50,000 

8-89 

63,400 

19-02 

65,300 

17-07 

36,000 

8-04 

50,600 

9-11 

66,700 

9-02 

65,300 

16-99 

34,900 

8 .... 

8-13 

52,000 

19-09 

66,400 

19-10 

66,500 

16-91 

33,600 

9 

8-21 

53,200 

19-07 

66,100 

19 -18 

67,700 

16-83 

32,400 

10  

18-13 

52,000 

9-06 

65,900 

19-26 

68,900 

16-75 

31,300 

11  

18-05 

50,800 

8-99 

64,900 

19-34 

70,200 

6-67 

30,000 

12  

17-97 

49,600 

8-99 

64,900 

19-42 

71,300 

16-60 

29,000 

13  

17-89 

48,400 

9-07 

66, 100 

19-50 

72,500 

16-53 

28,000 

14 

7-82 

47,300 

8-96 

64,400 

9-60 

74,000 

16-47 

27,000 

17-82 

47,300 

8-98 

61,700 

19-59 

73,800 

16-41 

26,200 

16  . ..  . 

17-82 

47,300 

8-99 

64,900 

19-58 

73,700 

‘6-35 

25,200 

17  

17-8.3 

47,500 

8-94 

64, 100 

19-57 

73,500 

6-28 

24,200 

18 

17-83 

47,500 

8-96 

64,400 

19-56 

73,400 

‘6-28 

24,200 

19 

7-83 

47,500 

8-98 

64,700 

19-54 

73, 100 

‘6-27 

24,100 

20 

17-8I 

47,200 

9-01 

65, 100 

19-52 

72,800 

16-27 

24,100 

21 

17 -80 

47,000 

8-99 

64,900 

9 -.50 

72,500 

‘6-26 

23,900 

22 

7-79 

46,900 

9-01 

65,100 

‘9-18 

67,700 

‘6-25 

23,700 

23.. 

18-03 

50,500 

9-10 

66, 500 

‘8-87 

63,100 

16-24 

23,600 

24 

18-27 

54] 100 

9-06 

65 ’900 

‘8-56 

58,400 

16-23 

23,400 

25 

57,700 

8-96 

64,400 

18-25 

53,700 

6-22 

23,300 

26 

8-74 

61,100 

18-97 

64,500 

17-94 

49,100 

‘6-03 

20,500 

27 

18-75 

61,300 

18-97 

64,500 

17-63 

44,. 500 

15-84 

17,600 

28..  . 

18-76 

61,400 

18-98 

64,7(0 

7-29 

39,400 

15-6,5 

14,800 

29 

18-77 

6L600 

18-98 

64,700 

17-28 

39,200 

5-45 

11,700 

30 

18-78 

61,700 

18-99 

64,800 

17-27 

39,100 

15-45 

11,700 

31 

18-79 

61,900 

17-26 

38,900 

Note. — Gauge  heights  marked  thus  0)  interpolated. 
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Daily  Gauge  Height  and  Discharge  of  Saskatchewan  River  at  Head 

Grand  Rapids,  for  1913. 

[Drainage  Area,  155, 100  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

*7-90 

Sec.-ft. 

48,500 

48.300 
47-900 

48.400 
47,000 

46, 6!  K.I 
46,100 
45,700 

45.400 

45.300 

45,400 

45,300 

45,400 

45,300 

45,400 

45,300 

45,400 

45,300 

45,400 

45,300 

45,400 

45,300 

45,400 

45,300 

45,400 

45,300 

45,400 

45,300 

45,400 

45,300 

2..  . 

17-89 

3 

17-86 

4 

17-83 

5 

17-8O 

6 

17-77 

7 

17-74 

8 

17-71 

9 

7-69 

10 

17-69 

11 

17-69 

12 

17-69 

13  . 

17-69 

14 

17-69 

15 

17-69 

16 

7-69 

17 

17-69 

18 

17-69 

19 : . 

6-99 

34.900 

37.000 

39,100 

17-69 

20 

•7- 13 

17-69 

21 

>7-27 

17-69 

22 

‘7-41 

41,200 

17-63 

23 

43,300 

7-69 

17-69 

24 

>7-69 

4o,3tX) 

25 

17 -83 

47,400 

49,900 

17-69 

26 

7-99 

17-69 

27 

*7-98 

49,700 

7-69 

28 

>7-96 

49,400 

7-69 

29 

H-95 

49.200 

7-69 

.30 

>7-93 

48,900 

7-69 

31 

17-92 

48,StX) 

July. 

August. 

September. 

October. 

November. 

December, 

1 

17-72 

45,800 

‘8-34 

55, 100 

18 -.33 

55,000 

‘7-32 

39,800 

‘6-37 

25,300 

4 51 

0. 

17-75 

46,200 

18-32 

54,800 

8-19 

52,800 

17-29 

39,400 

16-33 

25,(88) 

4-48 

3 

17-78 

46,700 

18-31 

54,690 

18-16 

52,400 

17-26 

38,990 

16-29 

24,300 

4-53 

4 

17-8I 

47, 100 

8-29 

54,400 

18-13 

52,000 

17-23 

38,400 

16-24 

23,6(8) 

4 44 

5 

17-84 

47,600 

18-31 

54,690 

18-10 

51,500 

17-20 

38,000 

13-19 

22,900 

4 41 

6 

17-87 

48,000 

‘8-32 

54,800 

‘8-07 

51,100 

‘7-17 

37,5)8) 

‘6-15 

22,300 

4 46 

7-89 

48,400 

‘8-34 

.55, 100 

‘8-04 

50,7(81 

17-14 

37. 1(8) 

16-08 

21,2(8) 

4-51 

8 

17-87 

48, 100 

‘8-35 

55,200 

‘8-01 

50,200 

‘7-11 

33,6'8) 

6-06 

20,  >88) 

5-56 

9 

17-86 

47,900 

‘8 -.37 

55,500 

‘7-98 

49.700 

‘7-08 

36,200 

6-25 

23,8  8) 

5-14 

10 

>7-84 

47,700 

18-38 

55,700 

‘7-95 

49.300 

17-05 

35, 7(8) 

5-95 

19,2(8) 

4-91 

11 

*7-83 

47,500 

8-39 

55,900 

‘7-92 

48,8(8) 

17-03 

35,5(8) 

5-96 

19,4(8) 

4 97 

12 

‘7-82 

47,300 

‘8-38 

55,700 

‘7-89 

48,4(8) 

17-01 

35,2(8) 

5-01 

4 56 

13 

17-8I 

47. 100 

‘8-37 

.55;.51M) 

17-86 

47,990 

6-?19 

34.8(8) 

5-06 

4-74 

14 

7-79 

46,900 

‘8-35 

55,200 

‘7-83 

47,6:8) 

6-97 

34. 690 

4 95 

4 60 

15 

‘7-86 

47,900 

‘8-34 

55^ 100 

‘7-80 

47,(88) 

0-96 

34.4,8) 

4-78 

, .. 

4 64 

16 

‘7-93 

49,000 

‘8-32 

54 , 81K) 

‘7-77 

46,500 

‘6-92 

33,8(8) 

4 76 

4 62 

17 

‘8-00 

50, 0(H) 

‘8-31 

54,600 

‘7-74 

46.  1(8) 

•6-89 

33,3)8) 

4 SI 

18 

‘8-07 

51,  KKI 

8-29 

.54,4(H> 

‘7-71 

45,7(8) 

‘6-85 

32.700  ■ 

5-04 

4 71 

19 

'8-11 

52. 100 

‘8-31 

54 , 6IK) 

‘7-68 

45,2(10 

‘8-82 

32.3(81 

4 64 

5 34 

20 

‘8-21 

53,200 

‘8-33 

.55.0(8) 

‘7-65 

41,7(8) 

'0-78 

31.7(8) 

4 62 

5 64 

21 

8-29 

54 , 300 

‘8-35 

.55,2(8) 

‘7-62 

4 1 , :<(8) 

‘6-7,5 

31,2(81 

4 56 

5 .56 

22 

‘8-31 

54 , 6C0 

‘8-37 

55,, 5(8) 

‘7 -.59 

41,9:8) 

‘6  71 

30,7(8) 

4 .54 

5 74 

18-32 

,54,8IM) 

‘8-39 

.55,8(8) 

'7 -.56 

43.4  0 

>6-68 

30,2(81 

4 57 

5 65 

2-1 

‘8- 3-1 

55. 100 

‘8-41 

.56,2:8) 

‘7-53 

4 2,  (8  8) 

‘6  6t 

29.618I 

4 60 

5 70 

‘8-35 

55-200 

‘8-43 

5(1.400 

*7  ■.’>»» 

42,5(8) 

‘6-61 

29,2(8) 

4 58 

6 51 

26 

‘8-37 

55.500 

8 45 

.56,8  8) 

‘7-47 

42,(88) 

‘6-57 

28,5(8) 

5-31 

5 95 

27 

‘8-38 

55,700 

8 33 

51,9'  0 

‘7  41 

41,(118) 

'6  .54 

28,  1(8) 

4 64 

6 07 

28 

8-39 

55,900 

‘8-35 

,55,300 

‘7-11 

41,2(8) 

‘6-.V) 

27.. V8) 

4 .56 

6 9) 

29  

‘8-38 

55,700 

8-38 

.55.7)8) 

‘7  38 

40,7(8) 

‘6  47 

27.1(8) 

4 54 

6 ,V5 

30 

‘8 -.37 

55,, 500 

8-31 

54,7(8) 

‘7-35 

40,2)8) 

‘6  44 

26,6  8) 

4 .58 

7 (W 

31  

‘8- 3.5 

55.2IHI 

‘8-37 

55,. 5)8) 

'6  40 

26.(88) 

7 16  ; 

Notic.  - li'n  ('(iiulitiDiiM  from  Novomljur  !•  to  oml  of  yivvr,  data  iniullioii'iit  to  I'oinpulo  ilinly  tinus* 

Ik'IIcIiCm  iimik<-<l  llaiH  (')  inti>r|H>likl«il, 
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Daily  Gauge  Height  and  Discharge  of  Saskatchewan  River  at  Head  Grand 

Rapids,  for  1914. 

[Drainage  Area,  155, 100  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

7-04 

7-60 

7-64 

7-74 

7-88 

48,200 

6-80 

32,000 

2 

7-08 

7-56 

7-71 

7-71 

7-85 

47, 800 

6-84 

32,600 

3 

7-01 

7-62 

7-67 

7-78 

7-90 

48,500 

6-81 

32^200 

4 

7-11 

7-58 

7-74 

7-81 

7-48 

42^200 

6-66 

29’ 900 

5 

7-31 

7-67 

7-78 

7-76 

6-95 

34,200 

6-55 

28, 300 

6 

7-34 

7-71 

7-71 

7-68 

6-41 

26, 200 

6-60 

29,000 

7 

7-31 

7-64 

7-74 

7-74 

6-44 

26,600 

6-81 

32^200 

8 .... 

7-33 

7-56 

7'68 

7-81 

6-40 

26,000 

6-84 

32^600 

9 

7-61 

7-70 

7-73 

7-76 

6-33 

24^900 

6-88 

33’ 200 

10  

7-64 

7-62 

7-78 

7-73 

6-31 

24,700 

6-92 

33,800 

11  

7-62 

7-56 

7-74 

7-74 

6-49 

27,300 

7-04 

35,600 

12  

7-65 

7-51 

7-81 

7-71 

6-63 

29,500 

7-10 

36^500 

13 

7-68 

7-54 

7-76 

7-76 

6-44 

26' 600- 

7-06 

35,900 

14  

7-60 

7-52 

7-82 

7-70 

6-48 

27,200 

6-81 

32^200 

15  

7-56 

7-58 

7-73 

7-78 

6-51 

27,700 

6-86 

32^900 

16  

7-64 

7-55 

7-71 

7-98 

6-54 

28,100 

6-92 

33,800 

17 

7-56 

7-60 

7-74 

7-93 

6-52 

27,800 

6-88 

33,200 

18 

7-58 

7-68 

7-70 

7-82 

6 -.50 

27,500 

6-81 

32i 100 

19  

7-44 

7-64 

7-78 

7-78 

6-37 

25^600 

6-69 

30,400 

20 

7 -51 

7-55 

7-68 

7-74 

7-05 

35,700 

6-84 

32,600 

21 

7*54 

7-60 

7-81 

7-88 

7-01 

35,200 

6-78 

31,700 

22 

7-48 

7-71 

7-70 

7-71 

6-99 

34,800 

6-81 

32’ 100 

23  

7-64 

7-66 

7-74 

7-84 

47,600 

7-04 

35^600 

6-79 

31  900 

24 

7-61 

7-70 

7-78 

7-80 

47,000 

7-21 

38,200 

6-84 

32,600 

25 

7-67 

7-71 

7-71 

7-76 

46 '400 

6-60 

29,000 

6-87 

33,000 

26 

7-62 

7-76 

7-66 

7-78 

46,700 

6-67 

30,000 

6-82 

32  300 

27 

7-54 

7-80 

7-70 

7-81 

47,200 

6-84 

32,600 

6-90 

23  fiOn 

28 

7-44 

7-74 

7 *75 

7-80 

47^000 

6-87 

33,000 

6-84 

32,600 

29 

7*58 

7-68 

7-75 

46,200 

6-81 

32^200 

6-91 

33,600 

0 

7-65 

7-71 

7-82 

47,300 

6-88 

33,200 

7-04 

35,600 

3l 

7-71 

7-80 

6-85 

32; 700 

3 Note. — Ice  conditions  from  January  1 to  April  24,  data  insufficient  to  compute  daily  discharges. 

July. 

August. 

September. 

October. 

November. 

December. 

1 

7-06 

35,900 

7-84 

47,600 

6-38 

25,700 

2 

7-22 

38,300 

7-79 

46,900 

6-32 

24,800 

3 

7-15 

37,200 

7-86 

47,900 

6-34 

25,100 

4 

7-01 

35,200 

7-74 

46,100 

6-30 

24,500 

5 

7-08 

36,200 

8-31 

54,600 

6-22 

23,300 

6 

7-65 

44,700 

8-04 

50,600 

7 

7-41 

41,200 

7-82 

47,300 

8 

7-18 

37,700 

7-71 

45,700 

9 

7-54 

43,100 

7-66 

44,900 

10 

7-51 

42,600 

7-70 

45,500 

11 

7-48 

42,200 

7-54 

43, 100 

12 

7-52 

42,800 

7-56 

43,400 

13 

7-44 

41,600 

7-80 

47,000 

14 

7-48 

42,200 

7-74 

46,100 

15 

7-76 

46,400 

7-60 

44,000 

16 

7-68 

45,200 

'7-62 

44,300 

17 

7-74 

46,100 

7-40 

41,000 

* 

18 

7-68 

45,2(K) 

7-33 

40,000 

19 

7-56 

43,400 

7-30 

39,500 

20 

7-44 

41,600 

7-32 

39,800 

21 

7'30 

40,400 

7-24 

38,600 

22 

7-38 

40,700 

7-18 

37,700 

23 

7-43 

41,400 

7-03 

35,400 

24 

7-55 

43,300 

6-91 

33,700 



25 

7-63 

44,500 

6-84 

32,600 

26 

7-44 

41,600 

6-81 

.32, 100 

27 

7-46 

41,900 

6-83 

32,500 

28 

7-44 

41,600 

6-75 

31,200 

29 

7'81 

47, 100 

6-71 

30,700 

30 

7-88 

48,200 

6-49 

27; 300 

31 

7-86 

47,900 

6-44 

26,600 
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^Monthly  Discharge  of  Saskatchewan  River  near  Head  of  Grand  Rapids, 

for  the  years  1912-14. 


[Drainage  Area,  1.55, 100  square  miles.] 


Month. 

Discharge  in  Secoxd-feet. 

Rtrx-OFF. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth  in 
inches  on 
Drainage 
Area. 

Total 
in  acre 
feet. 

1912. 

August 

61,900 

46,900 

51,800 

0-334 

0-385 

3,185,100 

September 

66,700 

61,100 

64,500 

0-416 

0-464 

3,838,000 

October 

74,000 

38,900 

63,000 

0-406 

0-468 

3,873,700 

November 

38,800 

11,700 

27,200 

0-175 

0-195 

1,618,500 

December 

The  period 

74,000 

11,700 

51,600 

0-333 

1-512 

12,515,300 

1913. 

May 

'44,900 

0-289 

0-333 

2 760  800 

June 

48,500 

45,300 

45;900 

0-296 

0-330 

2,730,000 

July 

55,900 

45,800 

50,700 

0-327 

0-377 

3,117,400 

August 

.56,800 

54,400 

55,200 

0-356 

0-410 

3,394,100 

September 

55,000 

40,200 

46,800 

0,302 

0-337 

2,784,800 

October 

39,800 

26,000 

33,100 

0-213 

0-246 

2,035,200 

November 

'20,000 

0-129 

0-144 

1 190  100 

December 

'12.000 

0-008 

0-010 

737,900 

The  period 

56,800 

26,000 

38,600 

0-240 

2-187 

18,750,300 

1914. 

May 

48,500 

24,700 

32,200 

0-207 

0-239 

1,979,900 

June 

36,500 

28,500 

32,700 

0-211 

0-235 

1,945,800 

July 

48,200 

35,200 

42,200 

0-272 

0-314 

2,594,800 

August 

54,600 

26,600 

40,800 

0-263 

0-303 

2,508,700 

The  period 

54,600 

24,700 

37,000 

0,238 

1091 

9,029,200 

Note. — 'Estimated . 


FAIRFORD  RIVER. 

Tlie  Fairford  river  forms  the  outlet  of  lake  Manitoba.  It  empties  into  lake 
St.  Martin,  which  in  turn  is  drained  by  the  Daujihin  river.  The  Fairford  river 
is  quite  short,  a lake-like  expanse  known  as  lake  Pinemuta  occurring  between  lake 
Manitoba  and  lake  St.  Martin. 

Lake  Manitoba,  which  has  an  area  of  1,711  square  miles,  forms  the  basin 
into  which  drains  practically  all  the  territory  lying  lietween  the  Assiniboine  and 
the  Saskatchewan  rivers  and  east  of  the  Riding,  Duck,  and  Porcujiine  moun- 
tains. The  soil  is  generally  clay,  and  suitalile  to  agriculture.  .\  consider- 
abl(^  proportion  of  the  area  is  timbered,  and  in  certain  sections  rock  out- 
cro])S  occur.  Numerous  lakes  an*  also  to  l>e  found;  among  these  are  lake 
Winniiicgosis,  lake  Daiqiliin,  Ri*d  l)(*er  laki*,  Swan  lake,  and  many  other  varying 
in  siz(*  from  mere*  jionds  tv)  lak(*s  of  the  size*  nu'niioned. 

'riie  banks  of  the  k'airford  riv(*r  vary  from  to  10  fei't  in  heiglit.  .\t  the 
upjx'r  or  lak(^  Manitoba  <*n<l  they  are  well  di'tiiu'd,  gradually  llattening  out  below 
Fairford  until  1h(*y  o|)(*n  out  into  wide  low-lying  mar.^by  grv)uml  in  tin*  vicinity 
of  lake*  Pinemuta.  Below  lliis  laki*  Ilu*y  are  sonu'wliat  Idglu'r,  i)ut  again  ch;»ngt* 
until  they  merge  with  the  low  swampy  shores  of  lake  St.  Mjirtin. 

'riie  l''airford  rivi*r  varies  in  width  from  oOO  tt)  900  ft*et  ami  at  twv>  points, 
one  aboid.  one-half  mile  b(‘h)W  iht*  outh't  of  lake  .Manitoba,  tlows  oV(*r  a low 
limest.oiu*  ridgi*  or  bar. 
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Some  surveys  of  the  river  have  been  made  by  the  Department  of  Public 
Works  with  a view  to  improving  it  for  navigation  purposes.  In  addition  to 
this  a water-power  reconnaissance  survey  was  made  in  1913  by  the  Manitoba 
Hydrographic  Survey. 

Fairford  River  at  Fairford. 

History. — This  station  was  established  by  G.  H.  Burnham  on  June  27,  1912, 
and  has  been  in  continuous  operation  since  that  date. 

Location  of  Section. — The  metering  section  is  located  on  the  downstream 
side  of  the  Canadian  Northern  Railway  bridge  which  crosses  the  Fairford  river 
at  Fairford  and  is  2^  miles  below  lake  ^Manitoba.  The  initial  point  is  located 
on  the  north  abutment  of  the  b>’idge  on  the  downstream  side. 

Records  Available. — Records  of  daily  gauge  height  have  been  obtained  from 
June  27,  1912,  to  the  end  of  December,  1914.  A number  of  meterings  have 
been  taken  during  the  same  period.  Owing  to  the  change  in  slope  due  to  rising 
and  falling  of  lake  ^Manitoba,  caused  b}’  the  wind,  it  has  not  been  possible  to 
define  a discharge  curve  for  the  station. 

Drainage  Area. — The  area  tributary  to  the  Fairford  river  above  this  station 
includes  the  total  drainage  area  of  lake  ^Manitoba  and  lake  Winnipegosis, 
and  is  31,900  sciuare  miles. 

Gauge. — A 0-foot  vertical  staff  enamelled  gauge  is  fastened  to  the  first  bridge 
pier  from  the  left  bank  and  is  referred  to  Canadian  Northern  Railway  datum. 

Channel. — The  channel  is  straight  for  400  feet  above  and  500  feet  below 
the  section.  It  is  divided  by  the  fifteen  bridge  piers  into  sixteen  sections  at  all 
stages.  In  1914  the  bridge  was  replaced  by  a steel  structure  resting  upon 
the  piers  which  divide  the  channel  into  four  sections,  the  old  pile  bents  being 
removed.  The  bed  of  the  stream  is  gravel,  and  not  subject  to  shifting.  The 
banks  are  high  though  subject  to  overflow  at  high  stages. 

Discharge  Measurements. — The  meterings  are  made  from  the  downstream 
side  of  the*  Canadian  Northern  Railway  bridge,  the  station  being  an  open- 
water  station  the  year  round. 

Accuracy. — Owing  to  the  wind  effect  on  lake  ^Manitoba,  and  the  consequent 
range  in  stage  and  its  effect  upon  the  slope  of  the  river,  it  has  not  been  possible 
to  obtain  a discharge  curve  for  this  section. 

Discharge  ^^Ieaserements  of  Fairford  River  at  Fairford,  1914. 


Date. 

Hj'drographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocitj'. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

June  2S 

G.  H.  Burnham 

1,187 

220 

1,919 

4-08 

347-82 

7,849 

July  31 

1,187 

185 

1,716 

401 

347-48 

6,897 

Aug.  29 

-■Vies.  Pirie 

1,197 

185 

1,720 

4-88 

347-60 

8,341 

Oct.  11 

R.  H.  Nelson 

1,187 

182 

1,616 

4-39 

347-52 

7,083 

Dec.  6 

G.  J.  Lamb 

1,187 

232 

1,966 

4-52 

349-60 

8,886 

1913. 

April  24 

E.  Bankson 

1,469 

204 

1,572 

4-68 

347-33 

7,345 

May  15 

G.  Ebner 

1,186 

320 

1.647 

4-57 

347-56 

7,527 

-■Vug.  14 

C.  O.  Allen 

285 

253 

1,824 

4-10 

347-50 

7,475 

Oct.  30 

1,435 

210 

1,886 

301 

347-40 

5,681 

1914. 

Jan.  6 

C.  0.  Allen 

1,375 

277 

1,917 

319 

347-52 

6,129 

“ 28 

E.  J.  Budge 

1,469 

301 

1,886 

316 

347-67 

5,953 

Mar.  31 

D.  B.  Gow 

1,374 

266 

1,866 

2-88 

347-12 

5,359 

April  20 

u 

1,374 

246 

1,831 

318 

347-02 

5,822 

.■Vug.  6 

J.  .■V.  Page 

1,919 

245 

1 , 696 

3-28 

346-87 

5,559 

“ 7 

U 

1,919 

244 

1,740 

2-94 

346-80 

5,115 

“ 8 

1,919 

246 

1 , 848 

3-48 

347-16 

6,432 

“ 10 

1,919 

241 

1,714 

2-87 

346-63 

4,916 

Sept.  15 

M.  S.  Madden 

1,911 

288 

1,917 

3- 16 

,347-07 

6,059 

Dec.  19 

“ 

1,469 

273 

1 , 740 

2-09 

346-50 

3,647 

“ 21 

“ 

1,469 

273 

1 , 740 

1-95 

346-56 

3,412 
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TRIBUTARIES  OF  LAKE  WINNIPEG  FROM  THE  EAST. 

General. — The  rivers  of  importance  entering  lake  Winnipeg  from  the  east 
are:  Brokenhead,  Winnipeg,  iSIanigotagan,  Bloodvein,  Pigeon,  Berens.  They 
drain  the  territory  to  the  west  of  the  watershed  of  the  Great  lakes  and  Hudson 
ba3^  Practically  all  of  this  country  is  unsurveyed,  so  that  it  is  not  possible  to 
delimit  accurately  their  actual  drainage  basins.  Practically  all  the  drainage 
area  lies  in  the  Laurentian  formation,  small  lakes  and  ponds  abound,  and  a 
considerable  portion  of  the  surface  is  covered  by  muskeg.  The  rivers  are  generally 
in  the  nature  of  a series  of  pools  or  small  lake-like  expanses,  connected  by  short 
narrow  channels  which  are  interrupted  by  falls  and  rapids.  Small  stands  of 
merchantable  timber  are  to  be  found  throughout  the  district,  being  composed  of 
spruce,  jack  pine,  poplar,  and  birch. 

Of  the  above  rivers  the  Winnipeg  is  dealt  with  separately,  and  of  the 
remainder,  continuous  records  of  discharge  are  available  for  the  Brokenhead  and 
Manigotagan;  for  the  Berens  and  Pigeon  rivers,  individual  meterings  have  been 
obtained. 

BROKENHEAD  RIVER. 

The  drainage  basin  of  tha  Brokenhead  river  is  in  the  narrow  strip  of 
country  between  the  basin  of  the  Winnipeg  and  Whitemouth  rivers  on  the 
east,  and  the  Red  river  on  the  west.  It  flows  northwesterly  and  empties  into 
lake  Winnipeg. 

The  drainage  area  is  910  square  miles,  the  basin  being  22  miles  in  width  at 
the  widest  point,  and  approximately  75  miles  long.  The  greater  portion  is  low 
lying  and  swampy,  though  at  the  lower  end  part  has  been  placed  under  cultivation 
by  the  aid  of  drainage  work.  The  w'hole  area  is  capable  of  being  placed  in  a 
producing  state  if  drainage  methods  are  employed. 

The  banks  are  low',  and  the  stream-bed  is  of  clay  with  boulders  occurring 
in  some  sections. 


Brokenhe.\d  River  at  Sixxot. 


History. — The  station  on  the  Brokenhead  at  Sinnot  was  established  by 
G.  H.  Burnham  on  May  30,  1912. 

Location  of  Section. — The  section  is  located  on  the  downstream  side  of  the 
traffic  bridge,  and  is  900  feet  northeast  of  the  Canadian  Pacific  Railway  station 
at  Sinnot.  The  initial  point  is  marked  by  a group  of  nails  driven  into  the  floor 
of  the  bridge  on  the  downstream  side,  and  vertically  above  the  face  of  the  south 
abutment. 


Records  Available. — Records  of  daily  gauge  height  have  l)een  secured  for  the 
})eriods  June  8 to  Noveml)or  30,  1912,  April  29  to  November  30,  1913,  and  .\pril 
13  to  I)eceml)(*r  31,  1914.  A numl)er  of  meterings  have  also  been  secured  and 
estimates  of  daily  discharge  have  l)cen  [irepareil  for  the  above  perioils. 

Drainage  Area. — Tlu‘  drainage  area  tributary  tt>  the  Brokenheail  above 
Sinnot  is  530  sipian'  miles. 

Gauge. — \ vertical  stall  i*namelled  gauge  is  fasteiu'il  to  a pile  of  the  briilge 
opposite  station  12-5  on  the  meti‘r  section.  'I'he  gauge  is  referred  to  a bench- 
mark, consisting  of  a nail  drivim  into  tin*  blaz(*d  face  of  a tree  and  referenced, 
59  feet  soulhw(*st  from  tin*  initial  i)oint. 

Channel. — l''or  300  f(*<*t  abovi*  and  300  ft*(*t  bt*low  the  nn*ter  section  the 
chunin*!  is  straight.  'Tin*  riv(*r  is  coniiin*d  to  one  channel  at  all  stagt*s,  but  is 
divided  into  four  s(*ctions  l>y  tin*  thrc*(*  pile  lM*nts  sup))orting  tin*  bridgi*.  'The 
bed  of  tin*  strt*am  is  of  grav(*l  ami  bould(*rs  and  p»*rmanent.  'I'lie  banks  are 
fairly  higli  and  comparat iv(*ly  frt*(*  from  oveitlow. 
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Discharge  Measurements. — The  discharge  measurements  are  made  from  the 
downstream  side  of  the  traffic  bridge. 

Accuracy. — For  the  open-water  season  the  discharge  curve  is  well  defined 
between  gauge  heights  91-2  and  92-5,  between  gauge  heights  92-5  and  94-2  the 
curve  is  fairly  well  defined.  For  winter  conditions  a fairly  well  defined  curve 
has  been  obtained  for  the  range  in  gauge  height  89-8  to  91-0. 


Discharge  jMeasurements  of  Brokenhead  River  near  Sinnot,  1914. 


Date. 

Hydrographer. 

Meter 

Xo. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Mav  30 

G.  H.  Burnham 

1,187 

88 

382 

1-74 

94- 14 

665 

June  20 

U 

1,187 

88 

198 

0-95 

92-29 

188 

July  15 

U 

1,187 

88 

201 

0-86 

92-16 

173 

Aug.  9 

\V.  G.  Worden 

1,187 

86 

136 

0-42 

91-56 

58 

Sept.  3 

1,187 

87 

166 

0-52 

91-89 

86 

Oct.  15 

R.  H.  Nelson 

1,187 

76 

341 

1-39 

93-53 

474 

1913. 

April  19 

A.  Pirie 

1,186 

89 

298 

150 

93-32 

447 

Mav  9 . 

G.  Ebner 

1,186 

85 

228 

116 

92-48 

264 

Aug.  15 

W.  J.  Ireland 

1,469 

83 

224 

98 

92-57 

219 

Sept.  27 

C.  0.  Allen 

1,435 

80 

155 

56 

91-72 

87 

1914. 

E.  J.  Budge 

1,462 

41 

92-07 

X 

1,462 

1 

May  21 

A.  Pirie 

1,939 

83 

203 

6-96 

29-26 

195 

July  27 

M.  S.  Madden 

1,760 

88 

350 

1-33 

93-49 

473 

Aug.  18 

J.  A.  Page 

1,920 

• 76 

110 

0-46 

91-16 

51 

Sept.  4 

H.  Bovd 

1,919 

81 

140 

0-49 

91-43 

69 

Oct.  7 

M.  S.  Madden 

1,911 

81 

157 

0-57 

91-65 

90 

Nov.  3 

M.  S.  Madden 

1,912 

84-5 

210 

0-95 

92-32 

200 

Dec.  1 

C.  0.  Allen 

1,912 

70 

99 

0-43 

91-63 

2 42 

Dec.  28 

M.  S.  Madden 

1,462 

70 

59 

0-20 

91-00 

2 J2 

' No.  flow. 

•Measurements  taken  under  ice  conditions. 
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Daily  Gauge  Height  and  Discharge  of  Brokenhead  River  near  Sinnot,  for 

1912. 


[Drainage  Area,  530  square  miles.) 


Day. 

January'. 

Februarj\ 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

Gauge 
Height . 

Dis- 

charge. 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

9 

3 

4 

0 

6 

7 

8 

3-87 

3-75 

3-58 

3-40 

3-23 

3-08 

2-95 

2-81 

2-67 

2-59 

2-49 

2-41 

2-33 

215 

2-14 

203 

1-94 

1-70 

1-74 

1-64 

1-55 

1-36 

1-35 

575 

546 

505 

462 

421 

385 

354 

320 

287 

268 

244 

224 

205 

163 

160 

138 

122 

90 

95 

84 

76 

63 

62 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

24 

25 

26 

97 

28 

29 

• 

30 

31 

July. 

August. 

September. 

October. 

November. 

December. 

1 

1-27 

58 

2-04 

139 

1-75 

96 

4-36 

692 

305 

378 

9 

1-20 

.54 

1-94 

122 

1-82 

105 

4-30 

678 

314 

400 

3 

1-15 

52 

1-84 

108 

1-86 

no 

4-20 

654 

314 

4C0 

207 

4 

1-09 

50 

1-76 

97 

2-26 

188 

4 07 

623 

305 

378 

5 

105 

49 

1-66 

86 

2-25 

186 

3'95 

594 

301 

368 

6 

1-06 

49 

1-66 

86 

2-19 

172 

3-90 

582 

2-95 

354 

7 

109 

50 

1-63 

83 

2-15 

162 

572 

2-94 

352 

8 

118 

53 

1-58 

78 

2-18 

169 

3-85 

570 

2-95 

354 

9 

115 

52 

1-56 

77 

2'25 

186 

3-83 

565 

2-95 

354 

10 

1-26 

57 

1-56 

77 

2-20 

174 

3-78 

553 

3 03 

373 

1 25 

11 

L30 

59 

1'55 

76 

2-19 

172 

3-75 

546 

305 

378 

12 

2-95 

354 

1-54 

75 

218 

169 

3-74 

544 

303 

373 

13 

2-49 

244 

1-56 

77 

219 

172 

3'67 

527 

2-98 

361 

14 

2-10 

151 

1-55 

76 

2'87 

335 

3-64 

520 

2-95 

354 

15 

218 

169 

1-50 

72 

301 

308 

3'55 

498 

2-93 

349 

16 

207 

145 

1-46 

69 

3 19 

412 

3 '50 

486 

2-89 

340 

17 

2 '20 

174 

1'43 

67 

3 '46 

476 

3-44 

472 

2-84 

328 

105 

18 

2 '09 

149 

1-40 

65 

3-34 

448 

3-35 

450 

2'8tl 

31S 

19 

2 03 

138 

1-35 

62 

3 .54 

496 

3-32 

443 

2 -75 

306 

20 

1-98 

129 

1'33 

61 

3- 63 

517 

3-25 

426 

2-73 

301 

21 

1-90 

116 

1'3() 

59 

4- 33 

685 

317 

407 

2 55 

258 

22 

1-87 

111 

1-25 

56 

4 '35 

6IHI 

3 06 

38t> 

2 43 

229 

23 

1-89 

115 

1'25 

56 

4 45 

714 

3 04 

376 

2 15 

163 

24 

110 

151 

1'35 

62 

4 62 

755 

2 '99 

3tM 

2-25 

186 

0 95 

25 

109 

149 

1'34 

61 

4 '62 

755 

2'IM 

352 

2'IM 

174 

26 

2 '05 

142 

1'36 

63 

4 -61 

760 

2-89 

340 

2 t)5 

174 

27 

2 '26 

182 

1'40 

65 

4 63 

757 

2 84 

328 

2 '85 

160 

28 

2 '36 

212 

1 47 

70 

4 55 

738 

2'.s»t 

318 

2-84 

15tt 

29 

2-31 

2(KI 

1'54 

75 

4-50 

726 

2 '75 

306 

2 .vt 

15t) 

30 

2-19 

172 

2-33 

205 

4 45 

741 

2 75 

306 

2 75 

132 

31 

2- 11 

KMl 

1'75 

96 

285 

330 

0 85 

Notk.— Icc  cover  Ntivciiibcr  IM  to  en«l  of  year;  ilulii  iiuullicient  to  iHuiiputo  ilivimnte  for  I'mvmiH'r 
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Daily  Gauge  Height  and  Discharge  of  Brokeiihead  River  near  Sinnot,  for 

1913. 


[Drainage  area,  530  square  miles.] 


Day. 

Januar.v. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 
charge . 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

2-99 

364 

1-84 

108 

2 

2-92 

347 

1-87 

112 

3 . 

2-87 

335 

1-84 

108 

4 

2-83 

325 

1-82 

105 

5 

2-75 

306 

1*79 

101 

6 

2-74 

304 

2 04 

140 

7..  . 

2-64 

280 

2-18 

169 

8 

2-59 

268 

184 

9 

2-50 

246 

2-07 

145 

10 

2-44 

232 

203 

138 

119 

101 

92 

11  . . 

2-42 

227 

1-92 

12 

2-42 

997 

1-79 

13 

2-41 

224 

1-72 

14 

2-41 

224 

1-69 

89 

15 

2-37 

215 

1-64 

84 

16 

2-34 

208 

1-58 

78 

17 

2-30 

198 

1-54 

75 

18 

2-28 

193 

1-44 

68 

19 

2-23 

181 

1-40 

65 

20 

2-18 

169 

1-24 

56 

21 

2-14 

160 

M4 

52 

22 

2-09 

149 

1-34 

61 

23 

2-08 

147 

1-28 

58 

24 

2-04 

140 

1-20 

54 

25 

2-02 

136 

114 

52 

26 

1-99 

130 

113 

51 

27 

1-94 

122 

1-04 

48 

28 

1-93 

121 

1-24 

56 

29 

3-14 

400 

1-90 

116 

2-52 

251 

30 

3-06 

380 

1-87 

112 

3-14 

400 

31 

1-85 

109 

July. 

August. 

September. 

October . 

November. 

1 

3-29 

436 

103 

48 

2-83 

325 

1-57 

78 

1-85 

109 

2 

3-34 

448 

1-01 

47 

2-80 

318 

1-52 

74 

1-84 

108 

3 

3-32 

444 

0-94 

46 

2-69 

292 

1-50 

72 

1-82 

105 

4 

3-14 

400 

0-93 

46 

2-60 

270 

1-47 

70 

1-82 

105 

5 

3-02 

371 

0-91 

45 

2-34 

208 

1-42 

66 

1-81 

103 

6 

2-79 

316 

0-90 

45 

2-24 

184 

1-40 

65 

1-80 

102 

7 

2-64 

280 

0-87 

44 

2-24 

184 

1-42 

66 

1-80 

102 

8 

2-54 

256 

0-84 

44 

2-14 

160 

1-52 

74 

1-78 

100 

9 

2-24 

184 

0-82 

43 

213 

158 

1-67 

87 

1-77 

98 

10 

2-12 

156 

0-94 

46 

2-18 

169 

1-78 

100 

1-77 

98 

11 

2-29 

196 

0-93 

46 

2-34 

208 

1-97 

127 

1-75 

96 

12 

2-28 

193 

0-88 

45 

2-38 

217 

2-12 

156 

1-74 

95 

13 

2-34 

208 

0-84 

44 

2-43 

229 

2-22 

179 

1-74 

95 

14 

2-44 

232 

0-83 

44 

2-39 

220 

2-32 

203 

1-73 

90 

15 

2-31 

200 

1-88 

113 

2-34 

208 

2-32 

203 

1-72 

90 

16 

2-24 

184 

2-84 

328 

2-30 

198 

2-27 

191 

1-72 

90 

17 

2-22 

179 

2-99 

364 

2-24 

184 

2-22 

179 

1-70 

90 

18 

2-18 

169 

3-04 

376 

2-17 

167 

2-20 

174 

1-68 

85 

19. 

2-04 

140 

3-09 

388 

2-04 

140 

2-12 

156 

1-67 

85 

20 

1-89 

115 

3-04 

376 

1-94 

122 

2-10 

151 

1-66 

80 

21 

1-80 

102 

2-94 

352 

1-94 

122 

2-06 

143 

1-64 

75 

22 

1-74 

95 

2-88 

337 

1-92 

119 

2-02 

136 

1-62 

70 

23 

1-64 

84 

2-87 

335 

1-87 

112 

1-96 

126 

1-60 

70 

24 

1-62 

82 

2-87 

335 

1-84 

108 

1-92 

119 

1-59 

70 

25 

1-52 

74 

2-86 

332 

1-79 

101 

1-90 

116 

1-57 

65 

26 

1-43 

67 

2-85 

330 

1-77 

98 

1-90 

116 

1-56 

65 

27 

1-34 

61 

2-84 

328 

1-72 

92 

1-89 

115 

1-55 

28 

1-24 

56 

2-83 

325 

1-68 

88 

1-88 

113 

1-53 

60 

29 

M4 

52 

2-82 

323 

1-65 

85 

1-88 

113 

1-52 

60 

30 

1-09 

50 

2-84 

328 

1-62 

82 

1-87 

112 

1-52 

60 

31 

1-04 

48 

2-84 

328 

1-86 

no 

Note. — Ice  conditions  January  I to  April  27,  and  November  10  to  end  of  year;  data  insufficient  to  compute  discharge 
f or  December.  River  frozen  to  bottom,  January  14. 
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Daily  Gauge  Height  and  Discharge  of  Brokenhead  River  near  Sinnot,  for 

1914. 


[Drainage  area,  530  square  miles.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 
Height . 

Dis- 

charge. 

Gauge 

Height. 

Dis- 

charge. 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

2-66 

Sec.-ft. 

284 

Feet. 

2-46 

Sec.-ft. 

236 

2 

3-87 

2-59 

268 

2-36 

212 

3 

4-02 

2-58 

265 

3-26 

428 

4 

3-97 

2-57 

263 

3-76 

548 

5 

3-87 

2-57 

263 

3-86 

572 

6 

..  3-87 

2-72 

299 

3-90 

582 

7 

2-79 

316 

3-94 

592 

8 

2-82 

323 

3-95 

594 

9 

2-78 

313 

4-00 

606 

10 

2-67 

287 

5-26 

908 

11 

2-65 

282 

4-79 

796 

12 

3-92 

2-62 

275 

4-66 

764 

13 

4-07 

40 

2-57 

263 

4-39 

699 

14 

412 

80 

2-43 

229 

4-36 

693 

4-17 

120 

2-37 

215 

4-16 

644 

16 

4-25 

160 

2-29 

196 

3-95 

594 

17 : 

4-30 

200 

2-27 

191 

3-68 

529 

18 

4-32 

240 

2-29 

196 

3-65 

522 

19  

4-37 

280 

2-25 

186 

3-37 

455 

20  

2-07 

4-47 

320 

2-27 

191 

3-29 

435 

21 

4-55 

360 

2-96 

188 

3-16 

404 

22 

4-92 

400 

0.99 

180 

307 

383 

23 

3-37 

455 

2-16 

165 

2-% 

356 

24 

3-07 

383 

2-07 

145 

2-84 

328 

25 

3-02 

371 

2-11 

153 

2-70 

294 

26 

2-97 

359 

2-36 

Op 

2-61 

272 

27 

2-95 

354 

2-46 

236 

2-46 

236 

28 

2-87 

335 

2-44 

232 

2-36 

212 

29 

2-79 

316 

2-46 

236 

2-26 

188 

30 

2-72 

299 

2-47 

239 

2*17 



167 

31 

2-51 

248 

July. 

August. 

September. 

October. 

November. 

December. 

1 

2-05 

142 

2-58 

258 

1-62 

82 

1-74 

95 

2-34 

208 

1-61 

41 

2 

1-96 

126 

2-36 

212 

1-55 

76 

1-69 

89 

2-32 

203 

1-63 

44 

3 

1-91 

118 

2-22 

179 

1-53 

74 

1-64 

84 

2-33 

205 

1-63 

44 

4 

1-85 

109 

2-07 

145 

1-44 

68 

1-62 

82 

2-28 

193 

1-64 

44 

5 

1-76 

97 

1-99 

130 

1-39 

64 

1-60 

80 

2-25 

186 

1-65 

44 

6 

1-69 

89 

1-87 

112 

1-42 

66 

1-62 

82 

2-20 

174 

1-67 

41 

7 

1-65 

85 

1-76 

97 

1-34 

61 

1-64 

84 

2-15 

163 

1-68 

41 

8 

1-56 

77 

1-68 

88 

1-33 

61 

1-72 

92 

2-09 

149 

1-69 

41 

9 

1-45 

69 

1-58 

78 

1-44 

68 

1-74 

95 

2-06 

143 

1-68 

41 

10 

1-44 

68 

1-49 

71 

1-40 

65 

1-79 

101 

2-04 

140 

1-64 

38 

11 

1-36 

63 

1-41 

66 

1-40 

65 

2-14 

160 

2-01 

134 

1-63 

38 

12 

1-86 

110 

1-30 

59 

1-41 

66 

2-49 

244 

2-05 

141 

1-56 

33 

13 

3-96 

596 

1-20 

57 

1-42 

66 

2-82 

323 

2-15 

163 

1-55 

S3 

14 

3-83 

565 

1-25 

57 

1-43 

67 

2-99 

364 

2-24 

184 

1 45 

28 

15 

4-75 

786 

1-24 

56 

1-44 

68 

3-04 

376 

2 45 

234 

1 43 

28 

16 

5-30 

932 

1-21 

55 

1-54 

75 

2-99 

364 

2 35 

210 

1-37 

26 

17 

5-76 

1,028 

1-20 

54 

1-62 

82 

2-94 

352 

2-34 

208 

1-34 

24 

18 

5-82 

1,043 

1-18 

53 

1-64 

84 

2-93 

349 

2-33 

205 

1-30 

22 

19 

5-56 

980 

116 

52 

1-72 

92 

2-92 

347 

2 09 

132 

1-27 

20 

20 

5-41 

944 

115 

52 

1 64 

84 

2-90 

342 

1 95 

109 

1 25 

JO 

21 

5- 19 

892 

1 14 

52 

1-62 

82 

2-79 

316 

1-85 

96 

1 23 

JO 

22 

5-08 

865 

M4 

52 

1-74 

95 

2 76 

308 

1 75 

76 

1-20 

IS 

23 

4-76 

788 

1-23 

56 

1-76 

97 

2-72 

299 

1 71 

72 

1 17 

17 

21 

4 11 

704 

1 19 

54 

1-87 

112 

2 

280 

1-70 

65 

I 15 

17 

25 

4-14 

640 

1-23 

56 

1-99 

131 

2-59 

268 

1 68 

65 

1 10 

15 

26 

3-81 

560 

1 36 

63 

2-02 

136 

2-55 

258 

1 65 

62 

1 148 

15 

27 

3-61 

512 

111 

68 

1 94 

122 

2 53 

253 

1 65 

.44 

1 (15 

14 

28 

3-35 

450 

1-53 

74 

1-89 

115 

2 51 

248 

1 61 

52 

1 05 

14 

29 

3-11 

392 

1 65 

.85 

1-84 

108 

2 48 

241 

1 6,4 

49 

1 02 

13 

30 

2-87 

335 

1 64 

84 

1 -80 

102 

2 13 

229 

1 A1 

44 

0 98 

1.1 

3 1 

2-71 

296 

1-63 

83 

2 42 

227 

0 91 

13 

Notb,— leit  (lonilit  ioiiH,  Jitmmry  1 to  .\pnl  33,  iiiiil  N’ovi>iiilu«r  IH  t«»  oiul  o(  yt»»r 

2r>F  - 1 7 


242 


DEPAETMEST  OF  THE  ISTERIOR 


6 GEORGE  V,  A.  1916 

Monthly  Discharge  of  Brokenhead  River  near  Sinnot,  for  a period  of  the  j'ear 

1914. 


[Drainage  area,  530  square  miles.) 


Month. 

Disch.\rge  in  Second  Feet. 

Run 

-OFF. 

Maximum. 

Minimum. 

Mean. 

Per 

square 

mile. 

Depth  in 
inches  on 
Drainage 
■Area. 

Total 
in  acre 
feet. 

1912. 

62* 

260' 

0-490 

0-547 

15,471 

July 

354 

49 

127 

0-240 

0-277 

7,809 

August 

205 

56 

81 

0-153 

0-176 

4,980 

September 

760 

96 

414 

0-781 

0-871 

24,635 

October 

692 

306 

478 

0-902 

1-040 

29,391 

November 

400 

132' 

300' 

0-566 

0-632 

17,851 

The  period 

760 

49 

277 

0-522 

3-543 

100,137 

1913. 

May 

364 

109 

210 

0-396 

0-457 

12,900 

June 

400 

48 

107 

0-202 

0-225 

6,350 

July 

448 

48 

189 

0-357 

0-412 

11,600 

■August 

388 

43 

201 

C-379 

0-437 

12,400 

September 

325 

82 

172 

0-325 

0-363 

10,200 

October 

203 

65 

122 

0-2.30 

0-265 

7,525 

November 

109 

60' 

86' 

0-162 

0-181 

5,100 

The  period 

448 

43 

155 

0-293 

2-340 

66,100 

1914. 

April 

455 

0 

267' 

0-504 

0-562 

15,900 

■Mav 

323 

145 

237 

0-447 

0-515 

14,6.10 

908 

167 

475 

0-896 

1-000 

28,300 

July 

1,043 

63 

467 

0-881 

1-016 

28,700 

August 

258 

52 

86 

0-162 

0-186 

5,275 

September 

136 

61 

85 

0-160 

0-179 

5,0.50 

October 

376 

80 

227 

0-428 

0-494 

14,000 

November 

234 

44 

137 

0-258 

0-288 

8, 1,50 

December 

441 

13 

28 

0-053 

0-061 

1,720 

The  period. 

1,043 

0 

223 

0-421 

4-301 

121,695 

' Estimated. 

Note. — Data  insufficient  to  compute  discharge,  etc.,  for  December,  1912,  and  for  January  to  April  inclusive,  and 
December,  1913. 


MANIGOTAGAN  RIVER. 

The  Manigotagan  river,  also  known  as  the  Bad  Throat  river,  empties  into 
lake  Winnipeg  from  the  east,  about  50  miles  north  of  Fort  Alexander.  The 
drainage  area  is  approximately  300  square  miles,  though  it  cannot  be  definitely 
determined,  as  the  river  lies  almost  entirely  in  unsurveyed  territory.  The 
general  course  of  the  river  from  source  to  mouth  is  northwest.  There  are  a 
number  of  lake-like  expanses  in  the  river  between  Long  lake  and  Turtle  lake, 
these  are  known  as  Caribou,  Musk  Rat,  Moose,  and  Bull  Frog  lakes. 

At  the  mouth  of  the  river  the  land  is  adapted  to  agriculture,  being  good 
clay  land.  Above  Wood  falls  the  country  changes  and  rock  outcrops  occur; 
these  form  barriers  across  the  river,  causing  falls  or  rapids;  between  these, 
the  banks  vary  between  high  and  rocky,  to  low,  bordering  on  muskegs. 

The  river  above  Wood  falls  for  a distance  of  25  miles  has  an  average  width 
of  175  feet,  above  this  point  it  is  a series  of  small  lake-like  expanses  or  jiools  of 
several  hundred  feet  in  width,  joim‘d  by  narrow  stretches,  which  in  the  majority 
of  cases  are  broken  by  falls  or  rapids. 

The  entire  drainage  area  is  more  or  less  covered  with  timber  growth;  this 
is  not  of  merchantable  size  and  is  of  inferior  (piality,  consisting  of  spruce,  scrub 
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oak,  birch,  and  poplar.  In  the  upper  part  a fringe  of  good  spruce  timber  is 
to  be  found  bordering  the  lakes. 

In  1913  a reconnaissance  survey  of  the  power  possibilities  of  the  river  was 
made  by  a party  sent  out  bj"  the  Manitoba  Hydrographic  Survey. 

Manigotagan  River  at  Wood  F.\lls. 

History. — The  station  on  the  Manigotagan  was  established  on  December  21, 
1912,  by  G.  J.  Lamb,  and  has  been  operated  since  that  date. 

Location  of  section. — The  meter  section  is  located  200  feet  above  the  first 
falls  known  as  Wood  falls;  it  is  about  1 mile  northeast  of  the  Manigotagan 
post  office,  and  3 miles  from  the  large  island  at  the  mouth  of  the  river.  The 
initial  paint  is  marked  by  a spike  driven  into  a 12-inch  tree,  which  is  blazed 
and  stands  near  the  water’s  edge  on  the  left  bank. 

Records  Available. — A record  of  daily  gauge  height  has  been  secured  for 
the  periods  April  19  to  October  31,  1913,  and  April  18  to  November  15,  1914. 
Estimates  of  daily  discharge  have  been  computed  for  the  same  period. 

Drainage  Area. — The  drainage  area  tributary  to  the  Manigotagan  above 
the  section  is  375  scjuare  miles. 

Gauge. — Two  gauges  are  in  operation  at  this  point,  the  first  is  a 3-foot 
vertical  staff  enamelled  gauge  fastened  to  a 2-by  4-inch  scantling,  which  is 
driven  into  the  river-bed  135  feet  below  the  meter  section,  and  in  a small  bay 
near  the  right  bank  above  the  falls.  The  second  is  a 3-foot  vertical  staff  enamelled 
gauge  fastened  to  a 2-  by  4-inch  scantling  which  is  secured  to  the  perpendicular 
rock  face  on  the  right  shore  100  feet  below  and  facing  Wood  falls.  Both  gauges 
are  referred  to  a bench-mark  which  is  located  on  a horizontal  ledge  of  rock 
10  feet  from  the  gauge  below  the  falls,  and  is  marked  bv  means  of  paint  on  the 
rock  face,  W.P.S.  B.M. 

Channel. — The  river  occupies  one  channel  at  all  stages;  it  is  straight  for 
300  feet  above  and  100  feet  below  the  section.  The  banks  are  high  and  wooded 
and  not  liable  to  overflow. 

Discharge  Measurements. — Discharge  measurements  have  been  taken  at  this 
point  by  means  of  a canoe  which  is  kept  on  the  section  with  the  aid  of  a tagged 
line  stretched  across  the  river. 

Accuracy. — On  account  of  the  small  number  of  discharge  measurements 
taken  at  this  point  the  discharge  curve  is  not  well  defined. 


Discharge  Measure.ments  of  Manigotagan  River  above  Wootl  Falls, 

1912-14. 


Date. 

HyilroRrapher. 

M rtcr 
.No. 

WiiKh. 

.Art'll  of 
Si<ciion. 

M ran 

\ riocil  V 
■ 

Ciauge 

Height 

Dim- barer 

IUI2. 

Dw.  28 

G . J . Ijtiiib 

1,375 

Kwl . 

125  ‘ 

.''tj.  fl. 
S84 

F(  prr  «>»• 
1 A2 

Krrl 
7 '2»  A4 

Sre  fl 

144  > 

HII3 

May  2fi 
31 

I).  H Gow 

1,435 

1(1(1 

4 (HI 

1 02 

730  79 

4(19 

•• 

1,435 

89 

293 

1 45 

730  A9 

423 

A UK-  23 

\ I’irii-. 

1,49(1 

75 

310 

0 31 

729  43 

93 

Oil  « 

** 

1,49(1 

M 

72 

0 91 

T29  03 

A5 

1914 

IVIi  21 

(VO  A Urn 

1,49a 

5(1 

13A 

0 28 

728  97 

39' 

Notk  'Alt*u'«uri*iin'nl  Inkm  umlrr  ic«<  nimlitKina 
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Daily  Gauge  Height  and  Discharge  of  Manigotagan  River  above  Wood 

Falls,  fcr  1913. 


[Drainage  area  375  square  miles.] 


Day. 

January. 

Februari'. 

March. 

April. 

May. 

June. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge. 

Gauge 

Height. 

Dis- 
charge . 

Gauge 
Height . 

Dis- 
charge . 

Gauge 

Height. 

Dis- 

charge. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

29-64 

29-59 

30-39 

292 

30-69 

424 

-2  

30-39 

292 

30-68 

420 

5 

30-46 

322 

30-69 

424 

.4 

■ 29-69 

30-49 

336 

30-69 

424 

h 

29-69 

30-53 

353 

30-79 

468 

6 

30 -.59 

380 

30-59 

380 

7 

30-61 

388 

30-59 

380 

R 

29-64 

29-69 

30-59 

380 

30-59 

380 

9 

30  65 

406 

30-49 

336 

10  ... 

30-69 

424 

30-49 

336 

11 

29-69 

.30-69 

424 

30-49 

336 

12 

29-49 

30-77 

459 

30-44 

314 

13  

30-79 

468 

30-42 

305 

14  

.30-79 

468 

30-39 

292 

15 

29-64 

29-69 

30-79 

468 

30-39 

292 

16  

30-69 

424 

30-38 

287 

17  

.30-79 

468 

30-38 

287 

1R 

29-64 

30-79 

468 

30-39 

292 

19  . . . . 

30-29 

249 

30-81 

476 

30-49 

336 

20  

30-24 

233 

30-81 

476 

30-19 

217 

21  

30-22 

226 

30-79 

468 

30-29 

249 

22  

29-59 

29-69 

30-19 

217 

30-79 

468 

30-29 

249 

23 

30-19 

217 

.30-79 

468 

30-19 

217 

24 

30-19 

217 

.30-79 

468 

30-39 

292 

25  

29-64 

30-19 

217 

30-79 

468 

30-29 

249 

26  

30-19 

217 

30-79 

468 

30-29 

249 

27  

30-27 

242 

30-79 

468 

30-19 

217 

28 

30-29 

249 

30-77 

459 

30-29 

249 

29 

30-29 

249 

30-69 

1 424 

30-19 

217 

30 

29-69 

30-29 

249 

30-79 

1 468 

30-19 

217 

31 

30-69 

424 

July. 

August. 

September. 

October. 

November. 

December. 

1 

30-49 

336 

29-59 

110 

29-38 

88 

29-25  1 78 

29-06 

fn 

30-09 

191 

29-59 

110 

29-58 

no 

29-55  1 106 

30-19 

217 

29-49 

99 

29-35 

86 

29-55  ! 106 

1 

30-19 

217 

29-49 

99 

29-35 

86 

29-16  ' 72 

r, 

30-09 

191 

29-69 

122 

29-35 

86 

29-29  ! 80 

R 

30-09 

191 

29-59 

110 

29-38 

88 

29-56  107 

29-08 

7 

29-99 

169 

29-59 

110 

29-37 

87 

29-05  1 66 

R 

30-49 

336 

29-49 

99 

29-37 

87 

29-59  1 no 

29-01 

Q 

29-99 

169 

29-49 

99 

29-35 

86 

29-05  : 66 

in 

29-89 

151 

29-09 

68 

29-15 

71 

29-54  1 104 

11 

29-99 

169 

29-39 

89 

29-15 

71 

29-29  78 

19. 

29-99 

169 

29-49 

99 

29-33 

84 

29-25  78 

1.9 

29-99 

169' 

29-49 

99 

29-37 

87 

29-03  1 65 

28-98 

1i 

30-09 

191 

29-59 

no 

29-45 

95 

29-08  i 67 

1.*^ 

29-89 

151 

29-49 

99 

29-53 

103 

29-08 

in 

29-89 

151 

*29-49 

99 

29-25 

78 

29-05  1 66 

29-25  1 '78 

17 

29-89 

151 

*29-49 

99 

29-23 

76 

29-58  ! 109 

IR 

30-19 

217 

*29-45 

95 

29-25 

78 

29-37  i 87 

1Q 

29-79 

1.36 

*29-45 

95 

29-55 

106 

29-54  I 104 

9ft 

29-79 

136 

*29-45 

95 

29-43 

93 

29-46  j 96 

29-08 

91 

29-89 

151 

*29-45 

95 

29-25 

78 

29-45  95 

99 

29-89 

151 

*29-45 

95 

29-15 

71 

29-03  65 

28-98 

99 

29-79 

136 

29-43 

93 

29-16 

72 

29-57  108 

9d 

29-G9 

122 

29-43 

93 

29-18 

73 

29 -.59  no 

29-79 

136 

29-45 

95 

29-17 

72 

29-36  ; , 86 

9fi 

29-79 

136 

29-33 

84 

29-27 

79 

29-28  ' 80 

97 

29 -7Q 

136 

29-35 

86 

29-03 

65 

29-11  70 

5X 

29  - 79 

136 

29-35 

86 

48 

29-28  1 80 

9Q 

29  • 79 

136 

29-35 

86 

28-95 

61 

*29 -.34  1 85 

29-08 

VI 

?9.R9 

1*>1 

29  • 36 

86 

29-05 

66 

*29-28  80 

31 

29-79 

136 

29-35 

86 

*29-24  1 77 

Note. — All  gauge  heights  marked  thus  (')  interpolated, 
and  of  year.  Data  insufficient  to  estimate  discharges. 


Ice  conditions  January  1 to  April  l4,  and  November  28  to 
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Daily  Galge  Height  and  Discharge  of  Manigotagan  River  above  Wood 

Falls,  for  1914. 

[Draiaag?  araa,  37.5  sqiiaie  mlba  ] 


Day. 

January. 

Februara-. 

March. 

April. 

May. 

June. 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 

Height. 

Dis- 

charge 

Gauge 
Height . 

Dis- 

charge. 

1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

29-58 

29-63 

29-73 

29-73 

29-78 

29- 88 

30- 13 
30-18 
30-33 
30-33 

30-23 

30-13 

30-03 

29-93 

29-83 

29-73 

29-78 

29-83 

29-83 

29-98 

29- 98 

30- 03 
30-08 
30-13 
30-28 

30-13 

30-13 

30-23 

30-23 

30-28 

.30-33 

Sec.-ft. 

109 

115 

127 

127 

134 

150 

201 

215 

265 

265 

230 

201 

178 

158 

142 

127 

134 

142 

142 

167 

167 

178 

189 

201 

246 

201 

201 

230 

230 

246 

265 

Feet. 

30-33 

30-38 

30-38 

30-43 

30-43 

30-38 

30-43 

30-43 

30-38 

30-53 

30-53 

30-53 

30-53 

30-43 

30-33 

30-33 

30-43 

30-53 

30-13 

30-33 

30-53 

30-63 

30-73 

30-83 

30-93 

30-83 

30-63 

30-63 

30-63 

30-73 

Sec.-ft. 

265 

287 

287 

309 

309 

287 

309 

309 

287 

353 

353 

353 

353 

309 

265 

265 

309 

353 

201 

265 

353 

397 

441 

485 

529 

485 

397 

397 

397 

441 

2 

3 

29-08 

4 

28-63 

28-63 

28-68 

28-68 

28-68 

28-73 

28-73 

28-78 

28-83 

28-88 

28-88 

28-93 

28- 98 

29- 23 
29-53 
29-58 

5 

6 

29-05 

28-63 

8 

9 

. 



10 

29-03 

11 

12 

13 

14 

29-08 

28-63 

16 

17 

29-05 

18 

103 

109 

109 

98 

98 

88 

93 

93 

93 

98 

103 

103 

103 

19 

20 

29-58 

29-48 

29-48 

29-38 

29-43 

29-43 

29-43 

29-48 

29-53 

29-53 

29-53 

21 

29-63 

39 

28-63 

22 

23 

24 

29-08 

25 

26 

27 

28 

29-63 

28-63 

29 

30 

31 

29-05  i 



July. 

.\ugust. 

September. 

October. 

November. 

December. 

1 

30-83 

485 

30-13 

201 

29-53 

103 

29-63 

115 

30-18 

215 

2 

30-83 

485 

30-03 

178 

29-48 

98 

29-63 

115 

30-18 

215 

3 

30-93 

529 

30-03 

178 

29-48 

98 

29-73 

127 

30-18 

215 

4 

30-93 

529 

29-93 

158 

29-48 

98 

29-73 

127 

30-18 

215 

5 

30-93 

529 

29-93 

158 

29-48 

98 

29-83 

142 

30-13 

201 

30-03 

6 

31-03 

573 

29-93 

158 

29-48 

98 

29-88 

150 

30-13 

201 

7 

31-03 

29-88 

150 

29-48 

98 

29-93 

158 

■30-13 

201 

8 

31-13 

617 

29-88 

150 

29-43 

93 

29-98 

167 

30-13 

201 

9 

31-13 

617 

29-88 

150 

29-43 

93 

30-03 

178 

30-13 

201 

10 

31-13 

617 

29-88 

150 

29-43 

93 

30-13 

201 

30-13 

201 

11 

31-03 

573 

29-88 

150 

29-43 

93 

30-23 

230 

30-13 

201 

12 

31-03 

57.3 

29-83 

142 

29-43 

93 

30-33 

265 

30-08 

189 

3013 

13  . . 

30-83 

4ho 

29-83 

142 

29-43 

93 

30-43 

309 

30-08 

1.89 

30-13 

14 

30-83 

4S  5 

29-83 

142 

29-43 

93 

30-53 

353 

30-08 

189 

30-13 

15 

30-83 

485 

29-78 

134 

29-43 

93 

30-58 

375 

30-03 

17s 

30-13 

10 

30-73 

441 

29-78 

134 

29  43 

93 

30-58 

375 

30-03 

30-13 

17 

30-73 

441 

29-78 

134 

29-38 

88 

30-58 

375 

30-03 

30-13 

18 

.30-78 

463 

29-78 

134 

29  38 

88 

so  48 

331 

30-03 

30-13 

19 

.30-78 

463 

29-78 

134 

29-38 

88 

30-48 

331 

30-03 

30  IS 

20 

30-63 

397 

29-73 

127 

29-38 

88 

30-38 

287 

30-03 

30  IS 

21 

30-43 

309 

29-73 

127 

29  43 

93 

30.38 

287 

30  03 

30  13 

22 

39 -43 

309 

29-73 

127 

29-43 

93 

30-38 

287 

30  13 

23 

.30 -33 

265 

29-73 

127 

2<J  43 

93 

30-33 

265 

SO  IS 

24 

.30-33 

265 

29-68 

121 

29  48 

98 

S0-S3 

265 

»M4 

.... 

25 

30-33 

265 

29  6s 

121 

29  48 

98 

30-28 

246 

30-13 

26 

.30-33 

265 

29-68 

121 

29  48 

98 

30-28 

246 

30-13 

27 

30-23 

230 

29-63 

115 

29  4-S 

98 

30  23 

2.(0 

30-13 

28 

30-21 

2 30 

29  63 

115 

29  53 

103 

30-23 

2.30 

30  ((3 

So  13 

29 

.30-2.'! 

2(0 

29  63 

115 

29 -.V3 

103 

SO  18 

215 

13 



30 

.30-13 

2 11 

29  58 

109 

29  - 58 

109 

;iO  18 

215 

30  13 

31 

311  13 

201 

29  ■ .58 

|ou 

30  18 

215 

so  13 

Nt)Tt  — let*  V >n  litii>iit  IiiniurN'  1 ( j is,  an  I S’  iVi>  iiSir  15  t > pa  1 of  y.nr;  l>«l:«  in-« ath.'innt  l<>  (s>mput<>  daily 

diM'lmrgiw. 
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Monthly  Discharge  of  Manigotagan  River  above  Wood  Falls,  for  the  years 

.1913-14. 

[Drainage  area.  375  square  miles.] 


Month. 

Disch.\rge  IX  Seco.xd-Feet. 

Rux-Off. 

Minimum. 

Maximum. 

Mean. 

Per  square 
mile. 

Depth 
in  inches 
on 

Drainage 

area. 

Total  in 
acre-feet. 

1913. 

January 

U.30 

0-.347 

0-400 

8,000 

April 

249 

1200 

0-533 

1 1 , 900 

May 

476 

292 

427 

1138 

1-312 

26, 300 

June 

468 

217 

311 

0-829 

0-925 

18,500 

July 

336 

122 

172 

0-4.58 

0-528 

10,600 

-\ugu.st 

122 

68 

96 

0-2,56 

0-295 

5,900 

.September 

110 

48 

81 

0-216 

0-241 

4,820 

October 

110 

65 

86 

0-279 

0-322 

5,300 

The  period 

476 

48 

188 

0-507 

4-618 

91,320 

19i4 

February 

40 

0-107 

0-112 

2,220 

40 

0-107 

0-123 

2 460 

April 

>80 

0-213 

0-238 

4,7.50 

May 

265 

109 

183 

0-488 

0-563 

1L300 

June 

529 

■ 201 

345 

0-920 

1-026 

20,500 

July 

617 

201 

424 

1-131 

1-304 

26, 1(X) 

August 

201 

109 

1.39 

0-371 

0-428 

8,550 

September. 

109 

88 

96 

0-256 

0-286 

5,700 

October 

375 

115 

239 

0-637 

0-734 

14,700 

November 

>120 

0-320 

0-357 

7, 150 

December 

>90 

0-240 

0-277 

5,550 

The  period  

617 

39 

163 

0-435 

5-448 

108,980 

Note. — Data  insufficient  to  estimate  discharge  for  February,  March,  November  and  December,  1913,  and  January, 
1914.  .Ml  marked  thus  (M  Estimated. 


Berens  River. 

The  Berens  river  enters  lake  Winnipeg  from  the  east,  about  140  miles 
north  of  Fort  Alexander.  It  is  the  most  important  trilnitary  of  the  lake  enter- 
ing from  the  east,  with  the  exception  of  the  Winni]4eg  river.  It  has  a drainage 
area  estimated  to  be*7,80()  square  miles,  and  a length  of  approximately  300 
miles.  The  headwaters  lie  near  the  height  of  land  which  forms  the  south  and 
west  limits  of  the  Severn  and  Alliany  drainage  liasins.  Many  lakes  are  to  be 
found  in  the  district,  though  their  areas  are  not  well  defined,  as  they  are  in 
unsurveyed  territory. 

The  country  drained  is  ty]iical  of  the  Laurentian  formation,  abounding 
in  muskegs  and  swamps,  and  tlie  rock  frequently  outcrops.  These  rock  out- 
cro])s  form  barriers  across  the  river  and  are  the  reason  for  the  numerous  falls 
and  rapids  to  be  found  on  the  river.  Som,e  52  falls  and  rapids  occur  between  the 
first  fall,  5 miles  from  the  mouth,  and  Family  lake,  and  these  vary  in  height 
or  drop  between  3 or  4 feet  and  40  feet. 

Family  lake  also  forms  the  Sviurce  of  the  Pigeon  river,  which  parallels  the 
course  of  the  Berens  and  empties  into  lake  Winnipeg  a few  miles  south  of  the 
mouth  of  the  former  river. 

The  Berens  river  was  examined  by  a party  sent  out  by  the  Manitolia 
Hydrographic  Survey  to  determine  its  power  possibilities.  This  survey  revealed 
the  fact  that  there  are  a number  of  feasible  sites  on  the  river. 

The  country  is  not  heavily  timbered,  but  is  covered  with  a growth  of  small 
s])ruce,  ])o])lar,  birch,  and  send)  oak.  There  is  little  merchantable  timber  to 
be  found  along  the  river. 
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Discharge  Measurements  of  Berens  River  aVjove  Little  Grand  Rapids,  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

July  1 

I).  B.  Gow 

1,911 

230 

3,972 

1-76 

1006-93 

7,001 

July  9 

1,911 

227 

3,990 

1-82 

1007  09 

7,262 

Aug.  28 

1,4.35 

216 

3,711 

0-85 

1004-85 

3,168 

Discharge  Measurements  of  Berens  River  below  First  Falls,  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

^’elocitJ-. 

Gauge 

Height. 

Discharge. 

1914 

Feb.  28 
June  13 
July  27 
Sept.  8 

C.  O.  .-Ulen 

1,469 

1,911 

1,435 

1,435 

Feet. 

116 

120 

126 

122 

Sq.  ft. 
535 
1,173 
1,291 
1,181 

Ft.  per  sec. 
0-99 

0- 96 

1- 70 
0-98 

Feet. 

Sec. -ft. 

530 

1.126 

2,190 

1,160 

D.  B.  Gow- 

717- 50 

718- 55 
717-50 

Discharge  Measurements  of  Etomami  River  near  Berens  River,  1913. 


Date. 

Hydrographer. 

Meter 

No 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discliarge. 

1913 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Oct.  2 

X.  Pirie 

1,497 

36 

150 

0-80 

94-94 

119 

NELSON  RIVER. 


(ieneral. — The  Nelson  river  forms  the  outlet  of  lake  \\'innii)eg  Howina; 
through  the  central  jiortion  of  northern  Manitoba  and  emptying  into  Hiulson 
bay  at  Port  Nelson.  The  Nelson  river  discharges  all  the  water  collected  by  lake 
Winnipeg  from  an  immense  drainage  area,  and  forms  one  of  the  principal 
systc'ins  of  the  North  American  continent,  the  basin  comjirising  an  aiva  of 
400,000  stpiare  mil(‘s. 

Th(‘  territory  draimal  varit's  from  the  ojumi  prairit'  forming  thi‘ great  central 
plain  to  th(‘  ruggt'd  and  magnificent  country  fouiul  in  tin*  Pockit's;  bt*twetm 
th(!S(‘  extr(‘m(>s  of  jihysical  charact(‘ristics  all  gradations  may  1k‘  found  in  the 
basin.  The  vegetation  to  b(“  found  covers  as  wide  a range. 

Th(‘  w(*stern  ])art  of  the  drainagt'  area  is  ])ractically  di'void  t>f  lakt's,  but 
in  tin*  south  and  eastern  st'ctions  art*  to  bt*  found  sonn*  t>f  the  Ijirgt'st  fresh-watt*r 
bodit's  on  the  contint'iit.  4'hese  lakes  art*  st>  situatetl  in  rt*latit)n  to  tin*  Nt*lson 
rivt*r  that  tin*  maximum  natural  stttragt*  t*IVt*ct  is  t*xt*rtt*tl  upttn  tht*  fhtw  t*f  that 
rivt*r;  in  ct)nst*tiut*nct*,  Iht*  maximum  tlischargt*  may  lu*  expt*ctt*tl  tt»  apprttxi- 
matt*  clt)st*ly  tin*  mt*an  tlischargt*. 

Tht*  rivt*r  has  a lt*nglh  tif  430  milt*s,  anil  in  this  lli^tal\l*l*  tin*  tln»p  aggrt*g.'iti*s 
712  ft*et.  'I'ln*  ])oti*ntial  power  i)o.ssibilitit*s  nf  tin*  rivt*r  art*  tln*rt*fort*  app.*trt*nt. 
I n t In*  upper  rt*acln*s  t In*  ri\  i*r  has  t In*  appearanci*  of  a chain  of  lakt*s  t*onin*t*tt*tl  by 
short.  slri*tcln*s  of  rivi*r  which  an*  inti*rrupti*il  by  falls  ami  rapiils.  'rin*st*  i*har- 
acti*rlHtii*s  which  hohl  for  the  u|)pi*r  2o0  mih*s  of  rivi*r  gratlually  i*hangt*  :ts  tin* 
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mouth  is  approached,  the  drop  in  the  river  not  being  as  distinct  but  more  in  the 
nature  of  svdfts  and  flat  rapids,  though  the  banks  become  high  as  the  bay  is 
approached. 

The  first  expanse  below  the  lake  Winnipeg  outlet  is  known  as  Play  green 
lake,  below  which  there  are  two  channels  known  as  East  and  West  rivers.  Sea 
falls  is  to  be  found  on  East  river,  and  the  latter  then  expands  into  Pipestone 
lake.  The  junction  of  these  two  branches  occurs  in  Cross  lake.  Below  that 
point  are  Sipiwesk,  Split  lake,  and  Gull  lake.  The  rapids  and  falls  in  order  are 
Ebb  and  Flow  rapids,  Whitemud  falls.  Bladder  rapids.  Over  the  Hill,  Red  Rock, 
and  Chain  of  Rocks  rapids;  IManitou  or  Devil’s  rapids.  Grand  rapids.  Chain 
of  Islands  rapids,  all  being  above  Split  lake.  Below  Split  lake  are  Gull,  Kettle, 
Long  Spruce,  and  Limestone  rapids. 

The  country  adjacent  to  the  Nelson  river  is  practically  unsettled,  though  on 
account  of  the  building  of  the  Hudson  Bay  railway  there  has  been  considerable 
activity  along  the  river.  The  timber  growth  is  scattered,  including  spruce, 
birch,  and  poplar,  and  it  is  claimed  that  the  clay  soil  to  be  found  is  very  fertile. 

A reconnaissance  survey  of  the  river  was  made  by  the  late  William  Ogilvie 
in  1910  for  the  Dominion  Water  Power  Branch;  also,  discharge  measurements 
were  obtained.  After  gathering  miscellaneous  records  in  1912-13,  a metering 
station  was  established  in  1914  by  the  ^Manitoba  Hydrographic  Survey  above 
IManitou  rapids,  and  this  has  been  operated  since  that  time. 


Nelson  River  at  IManitou  Rapids. 

History.' — This  station  was  established  by  G.  J.  Lamb  on  July  18,  1914. 

Location  of  Section. — The  meter  section  is  located  at  a point  3|  miles 
upstream  from  Manitou  Landing,  and  4 miles  above  the  Shell  rapids.  The 
initial  point  is  marked  on  a sloping  face  of  rock  northeast  of  the  gauge  and  is 
a wooden  plug  driven  in  a 1^-inch  hole  drilled  in  the  rock. 

Records  Available. — Records  of  daily  gauge  height  were  secured  from  July 
2 to  October  14,  1914,  and  a number  of  discharge  measurements  were  taken 
over  the  same  period. 

Drainage  Area. — The  drainage  area  tributary  to  the  Nelson  river  is 
450,000  square  miles,  of  which  24,000  square  miles  lies  below  IManitou  rapids. 
The  river  drains  lake  Winnipeg  into  Hudson  Bay.  Practically  all  Canadian 
territory  lying  south  of  latitude  53  and  between  the  summit  of  the  Rockies 
and  lake  Superior  is  tributary  to  this  river. 

Gauge. — The  gauge  is  a vertical  staff  enamelled  gauge  fastened  to  a 6-inch 
spruce  post  driven  in  the  bed  of  the  river,  and  braced;  it  is  further  strengthened 
by  being  weighted  with  large  boulders.  The  gauge  is  referred  to  a bench-mark 
which  is  marked  by  a triangle  painted  in  red  on  the  face  of  the  rock  near  the 
initial  point  and  marked  “IM.H.S.  B.IM.”  The  datum  of  the  bench-mark  is  an 
assumed  elevation. 

Channel. — For  1,500  feet  above  the  section,  and  8,000  feet  below,  the 
channel  is  straight.  The  river  is  confined  to  one  channel  at  all  stages,  and  has 
a depth  on  the  section  varying  between  20  and  69  feet.  The  bed  of  the  stream 
is  of  gravel  and  boulders  and  not  liable  to  shift.  The  current  is  swift  and  the 
banks  are  high  and  wooded  and  not  liable  to  overflow. 

Discharge  Measurements. — The  meterings  are  made  from  a canoe  held  on 
the  section  by  means  of  a stay  line  stretched  across  the  river  and  supported  on 
floats. 

Accuracy. — No  daily  discharge  estimates  have  been  arrived  at  from  the 
gauge  heights  and  discharge  measurements,  as  it  has  been  found  impossible  to 
define  a regular  rating  curve  on  account  of  the  varying  slope  in  the  river  due 
to  the  prevalence  of  high  winds. 
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Discharge  Measurements  of  Nelson  River  at  Manitou  Rapids,  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gange 

Height. 

Discharge. 

1914 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec  .-ft. 

July 

IS 

G.  J.  Lamb 

1861 

918 

34,490 

301 

93-13 

103,736 

25 

« 

1861 

916 

33,464 

2-60 

92-87 

87,088 

Aug. 

3 

1861 

916 

34,719 

2-71 

92-89 

94,084 

4 

1861 

916 

34,755 

2-65 

92-84 

92,083 

4 

1861 

916 

34,755 

2-72 

92-84 

94,508 

7 

1861 

916 

34,665 

2-77 

92-79 

96,179 

8 

1861 

915 

34,573 

2-78 

92-74 

96,228 

10 

1861 

916 

34,665 

2-74 

92-80 

95,043 

11 

1861 

916 

34,665 

2-72 

92-80 

94,206 

15 

1861 

915 

34,723 

2-65 

92-69 

91,028 

17 

U 

1861 

916 

34,723 

2-67 

92-71 

92-775 

21 

1861 

912 

34,628 

2-74 

92-59 

94,861 

24 

1861 

913 

34,449 

92-41 

88  931 

(1 

24 

H 

1861 

913 

34  442 

2*67 

9’^.  44 

91  985 

Sept. 

5 

U 

1861 

909 

34,083 

2-57 

92-04 

87,542 

7 

1861 

908 

34,253 

2-63 

92-21 

89,956 

7 

u 

1861 

908 

34,253 

2-68 

92-20 

91,806 

24 

1861 

908 

34,253 

2-65 

92-21 

90,857 

MISCELLANEOUS  METERINGS. 

In  a number  of  cases  where  stations  were  established,  after  one  or  several 
meterings  were  taken,  it  was  found  that  the  location  was  unfavourable,  either 
on  account  of  the  diflBculty  in  obtaining  an  observer  for  the  daily  gauge  heights 
or  on  account  of  the  physical  features  obtaining  at  the  station  preventing 
accurate  records  being  taken. 

In  other  cases,  sufficient  information  was  not  obtained  to  properl}'  define 
a discharge  curve,  though  the  records  would  indicate  that  a curve  may  be 
defined  by  fuller  information.  In  this  case  the  gauge  heights  are  on  file,  and 
w'hen  the  necessary  additional  data  are  secured,  estimates  of  daily  discharge 
will  be  made. 

Records  are  published  under  the  heading  “Miscellaneous  Meterings,”  where 
discharges  obtained  under  above  conditions  may  be  of  some  immediate  value. 


Discharge  Measurements  of  Rainy  Lake  Feeders  ; Miscellaneous  Meterings, 

1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

V'eloc’y. 

Gauge 

Height. 

Dis- 

charge 

Remarks. 

Feet. 

Sq.  ft. 

Ft.  per 

Feet. 

Sec. -ft. 

1612. 

Aug. 

10 

W.  II.  Richardson 

1,374 

10 

8 

0-13 

1-0 

it” 

11 

II 

L374 

13 

7 

1-00 

7-1 

Pipestone  river. 

13 

1,374 

No 

<< 

14 

II 

li374 

ho 

3,518 

0-45 

1,592-1 

Seine  river. 

U 

15 

II 

1,374 

2 

1-6 

2-17 

3-2 

II 

15 

II 

L374 

II 

17 

II 

II 

20 

II 

1,374 

135 

1,016 

0-21 

210-4 

II 

21 

II 

1,374 

8 

8 

0-81 

6-8 

II 

22 

II 

L374 

143 

1,224 

0-67 

815-5 

II 

24 

II 

L374 

9 

5 

0-20 

1-0 

II 

25 

II 

li374 

2 

0-5 

10 

0-5 

Small  crMk  in  Ash  ba)-. 

II 

25 

II 

EstM. 

0-5 

bay. 

26 

II 

1,374 

43 

77 

2-64 

202  8 

North-west  Bav  river. 

II 

27 

II 

1,374 

8 

10 

1 09 

11-0 

White  Fish  creek. 

II 

22 

II 

1,374 

3 

2 

0 28 

0 0 

lirow  nloe's  crwk 

II 

28 

II 

1,374 

8 

2 

0 25 

0 4 

Small  creek  nr  Itrownlee's 

II 

28 

II 

1,374 

1 

2 

3-20 

7-0 

(N  W.  Im»v>  Ixist  creok. 

II 

29 

II 

1,374 

13 

6 

0 13 

0-7 

(Outlet  of  \Negg  lake 

II 

29 

II 

F.ltl 

0-5 

Creek  in  llruwn's  inlet. 

II 

30 

II 

1,374 

4 

2 1 

0 80 

0 1 

Grass V Narroas  creek. 

II 

31 

II 

1,374 

3 

2 2 

1-30 

0 3 

asaw  creek. 

Se;.t. 

1 

II 

1,374 

12 

21 

0 25 

5 4 

Fro*  creek. 

5 

II 

1,374 

10 

9 

0 08 

0 7 

('ranlierry  river 

II 

6 

II 

1,374 

4 

4 3 

0 14 

5 9 

Small  creek,  Lust  bay. 

II 

7 

II 

1,374 

7 

2 4 

0 21 

0 5 

Itif  Island  river. 
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Discharge  Measurements  of  Middle  Lake  Outlet  River  at  Darlington  Bay, 

1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

July  29 
Aug.  28 

1,375 
1, 187 

20 

30 

3-03 

89 

19 

29 

1-94 

57 

Discharge  Measurements  of  Winnipeg  at  Throat  Rapids,  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Oct.  9 

S.  C.  O’Gradv 

1,196 

96 

424 

1-26 

1,035-80 

534 

Discharge  Measurements  of  Winnipeg  River  at  Foot  of  Dalles,  1913. 


Meter 

Area  of 

Mean 

Gauge 

Date. 

Hydrographer. 

No. 

Width. 

Section. 

\ elocity. 

Height. 

Discharge. 

1913. 

Oct.  10 

S.  C.  O’Grady 

1,196 

Feet. 

255 

Sq.  ft. 
6,912 

Ft.  per  sec. 
1-88 

Feet. 

34-25 

Sec. -ft. 
12,972 

Discharge  Measurements  of  English  River  at  First  Falls  above  Mouth,  191L 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  .sec. 

Feet . 

Sec. -ft. 

May  20 

S.  C.  O’Grady 

1,469 

246 

9,643 

0-86 

993-71 

8,274 

14ischarge  Measurements  of  Tve  Creek  below  Slave  Falls,  Winnipeg  River, 

1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

.-Vrea  of 
Section. 

Mean 

N’elocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet . 

Sec. -ft. 

July  5 

E.  B.  Patter.son 

1,197 

61 

128 

0-.56 

901-68 

71 

“ , 9 

W.  H.  Richardson 

1,197 

61 

128 

0-.58 

901-76 

74 
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Discharge  Measurements  of  Whiteshell  River  at  Jessie  Lake,  1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

-\rea  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

July  4 

E.  B.  Patterson 

1,197 

164 

948 

0-3  6 

899-64 

366 

“ 5 

E.  B.  Patterson 

1,197 

164 

949 

0-328 

899-64 

311 

“ 9 

W.  H.  Richardson 

1,197 

164 

978 

0-372 

899-88 

364 

Discharge  Measurements  of  Bird  River  at  Lac  du  Bonnet,  1913. 


Date. 

Hydrographer. 

Meter 

.No. 

Width. 

.-Vrea  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  .sec. 

Feet. 

Sec.-ft. 

Jan.  8 

R.  H.  Nelson 

1,43.5 

118 

1,435 

0-26 

820-77 

96-70 

Note. — Measurement  taken  under  ice  conditions. 


Discharge  AIeasurements  of  Roseau  River  near  Mavne’s  Farm  (Dominion 

C'ity),  1913. 


Date. 

Hydrographer. 

Meter 

No. 

Width, 

.Area  of 
Section. 

Mean 

A'elocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  pt>r  sec. 

Feet. 

Sec.-ft . 

-Ian.  13 

G.  J.  Lamb 

1,374 

56 

25 

0-93 

102-78 

24 

Discharge  Measurements  of  Morris  River  at  Morris,  Man.,  1912. 


Date. 

Hydrographer. 

.Meter 

No. 

Width. 

.Area  of 
StH-lion. 

.Mean 
\'eliH‘ity . 

Gauge 
Height . 

Discharge. 

1912. 

l-’eet . 

S<i.  ft 

Ft  |H-r  stH- 

F«>«‘t 

S-c  -ft . 

Oct.  3 

W.  G.  Wordi-n 

1 . 496 

ss 

197 

1 37 

102-00 

270 

DisciiAiKiE  .Meascre.ments  of  Idi  Salle  Bivt'r  at 


La  Sallt 


1912. 


Dale 

Hydrographer. 

Meier 

No 

Width 

An»a  ol 
StH’t  ion 

Mivin 
\ ollMMt  > 

liauge 

lleiglil 

1 >im'hwr*e 

1912. 

1 IS'I 

S<1  (I 

I 'l  >hh' 

I'  ivl 

S«v  -ft 

Del.  2 

Wordi-a  A Lamb 

1 , 196 

A3 

lAl 

0 l.M 

1 29 

AS 

252 


DEPAETMEyT  OF  TEE  INTERIOR 


6 GEORGE  V,  A.  1916 

Discharge  ^Ieasuremexts  of  Seine  River  at  St.  Anne  des  Chenes,  1912. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Oct.  4 

1,186 

74 

397 

0-71 

97-31 

282 

Discharge  ^Measurements  of  Little  Saskatchewan  River,  5 miles  above 

IMinnedosa,  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discha  ge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

Jan.  30 

W.  J.  Ireland 

1,497 

1,469 

69 

33 

0-81 

27 

Mar.  S 

W.  J.  Ireland 

23 

38 

0-91 

34 

Note. — Measurements  taken  under  ice  conditions. 


Discharge  Measurements  of  Red  Deer  River  below  Red  Deer  Lake,  1914. 


Meter 

Area  of 

Mean 

Gauge 

Date. 

Hydrographer. 

No. 

Width. 

Section. 

\ elocity. 

Height. 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft.  ^ 

Jan.  24 

C.  0.  Allen 

1,375 

315 

1,152 

0-33 

91-05 

380 

Note. — Measurement  taken  under  ice  conditions. 


Discharge  ^Measurements  of  IMossy  River  at  Cameron’s  Bridge,  1913. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

May  21 

E.  Bank.son 

1,469 

193 

722 

2-04 

95 -4S 

1,474 

Discharge  Measurements  of  Squirrel  River 

at  Austin,  1913. 

Meter 

Area  of 

Mean 

Gauge 

Date. 

Hydrographer. 

No. 

Width. 

Section. 

\'elccity. 

Height. 

Discharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

June  21 

Pirie-Ebner 

1,496 

6 

0-2 

1-38 

85-23 

2-7 
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Discharge  Measurements  of  Whitemud  River  at  Gladstone,  1914. 


. Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

A'elocitv 

Gauge 

Height. 

Discharge. 

1914. 

Jan.  18 

E.  J.  Budge 

1,462 

Feet. 

29 

Sq.  ft. 
41 

Ft.  per  sec. 
0-10 

Feet. 

Sec. -ft. 
5*0 

Note. — Measurement  taken  under  ice  conditions. 


Discharge  Measurements  of  Whitemud  River  at  Westbourne,  1912. 


Date. 

Hydrographer. 

Meter 

Xo. 

Width. 

Area  of 
Section. 

Mean. 

Velocity. 

Gauge 

Height. 

Discharge. 

1912. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Oct.  15 

W.  G.  Worden 

1,496 

599 

0-3S 

101-60 

226 

Discharge  ^Measurements  of  Shoal  River  at  Swan  Lake,  1914. 


Date. 

Hydrographer. 

Meter 

Xo. 

Width. 

-\rea  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

Sq.  ft. 

Ft.  per  sec.  ! 

Feet. 

Sec. -ft. 

I 

W.  L. 

Jan.  30 

C.  0.  Allen 

1,375 

209 

406 

0-74  j 

92-05 

292 

Note. — Measurement  taken  under  ice  conditions. 


Discharge  ^Measurements  of  Jack  River  at  Norway  House.  1913. 


Date. 

Hydrographer. 

.Meter 

Xo. 

Width. 

.\reu  of 
Section. 

.Mean 

N'elocity. 

Gauge 
Heiglit . 

Discharge. 

1913. 

Feet . 

Sq.  ft. 

Ft . per  sec. 

Fivt . 

Sec. -ft. 

Sept.  20 

A.  Piric  and  F.  Allen  

1 , 496 

141 

1,975 

0-72 

94-27 

1,415 

Discharge  M e a s u r e m e n ts 

of  Pigeon  River,  Miscc 

Ihuuams 

Sections 

S 1914. 

Datu. 

Hydrographer. 

Meter 

No. 

Width 

.Vn>a  of 
.'4ect  ion 

Mean 

N'eltH-'y 

r-  t 
^ 1 

Din- 

charge 

Ueniarkn. 

1914. 

l-'lH't  . 

.Sq  ft 

rt  |K'r 

IHHV 

l'e««t . 

S«*c.-ft. 

Mur.  1 

C.  O.  Allen  

1 , 496 

79 

(145 

1 49 

9«V> 

•\lH>ve  l»t  l-'allit 

July  4 

I ).  11.  flow 

1,911 

374 

3, 103 

1 51 

985-11 

4,698 

VIhivo  .Shmig  Fall* 

Aug.  17 

" - t 

1 , 435 

37K 

3,010 

1 26 

984  50 

3,6:10 

»• 

“ 29 

44 

1 , 435 

37(1 

2.S73 

1 (12 

9.S4  02 

2,9.39 

•* 

" 7 

44 

1.  135 

257 

4.216 

0 96 

816  .V) 

1 048 

l,.M0h'et  alM>ve  Sth 
Itapid* 
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Discharge  Measurements  of  Pigeon  River  below  Sturgeon  Falls,  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

.Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Aug.  1 
.Sept . 4 

D.  B.  Gow 

1,4.35 

1,435 

236 

229 

4,301 

4,144 

110 

0-67 

729-30 

4,717 

2,771 

Discharge  Measurements  of  Bloodvein  River  at  Miscellaneous  Sections,  1914 


Da>e. 

Hydrographer. 

Meter 

No. 

Width. 

.-^rea  of 
Section 

Mean. 

Veloc’y. 

Gauge 

Height 

Dis- 

charge 

Remarks. 

1914. 

C.  O.  Allen 

1,496 

Feet. 

48 

Sq.  ft. 
256 

Ft.  per 
•sec. 
1-25 

Feet. 

Sec. -ft. 
321 

At  First  (Eagle)  Falls. 
.\bove  First  Rapids, 

Sept. 

24 

D.  B.  Gow 

1,435 

68 

664 

0-83 

71602 

554 

<( 

25 

u 

1,435 

18 

50 

0-86 

43 

9 miles  from  mouth. 
Little  Bloodvein  river 

Oct. 

1 

1,435 

34 

99 

0-49 

881-91 

49 

200  feet  above  mouth. 
N.  branch  above  15th 

<( 

13 

u 

1,435 

197 

689 

1-57 

1,077 

Falls. 

Above  20th  Falls. 

15 



1,435 

62 

997 

1-44 

1,435 

8 miles  from  mouth. 

Discharge  Measurements  of  Eating  Point  Creek  West  Shore  Lake  Winni- 
peg, 1913. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Sept.  2 

A.  Pirie 

1,496 

36 

116 

0-53 

93-12 

62 

Discharge  Measurements  of  Sturgeon-Gill  Creek  near  Grand  Rapids,  Lake 

Winnipeg,  1913. 


Date. 

Hydrographer. 

Meter 
. No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet 

Sq.  ft. 

Ft . per  sec . 

Feet. 

Sec. -ft. 

Sept.  5 

A.  Pirie 

1,496 

41 

68 

0-76 

93-81 

51 

Discharge  Measurements  of  Waterhen  River  at  Waterhen,  1913. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

.\rea  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Di.scharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Aug.  26 

D.  B.  Gow  

1,187 

440 

3,038 

2-79 

8,476 
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Discharge  Measurements  of  West  Branch  of  Nelson  River  near  Wishky 

Jack  Portage,  1913. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge. 

Height. 

Discharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Sept . 25 

Pirie-Allen 

1,497 

1,2.35 

26,050 

1-79 

97-61 

46.549 

Discharge  Measurements  of  East  Creek,  Nelson  Riv'er  at  Manitou  Rapids, 

1914. 


Date. 

Hydrographer. 

Meter 

Xo. 

Width. 

-\rea  of 
.Section. 

Mean 

Velocity. 

Gauge 
Height . 

Discharge. 

1914. 

Feet. 

.Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Aug.  1 

C.  J.  Lamb 

26 

24 

0-50 

98-48 

12 

Discharge  Measurements  of  West  C’reek,  Nelson  River  at  Manitou  Rapids, 

1914. 


Date. 

Hydrographer. 

Meter 

X'o. 

Width. 

-\rea  of 
Section. 

M*an 

Velocity. 

Gauge 

Height. 

Discharge. 

1914. 

Feet. 

v: 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Aug.  11 

G.  J.  Lamb 

10 

4 

1-81 

97-20 

6 

Discharge  Measurements  of  Armstrong  River  near  Nelson  River,  ('amp  No. 

23,  Hudson  Bay  Railway,  1914. 


Date. 

Hydrographer. 

Meter 

No. 

Width 

A rea  of 
Se<-tion. 

Mean 

\'elocit> 

Gauge 
Height . 

Discharge 

1914. 

F»H‘t . 

,Sq.  ft 

Kt  per  mn* 

Fwt 

S«c  -ft . 

Aug.  12 

G . J . Lamb.  .... 

1,462 

43 

.14 

0 62 

99  21 

71 

Discharge  .Measurements  of  Nelson  (East  Hranch)  Rivt'r  at  St>a  Palls,  South 

Cliannel,  1913. 


Date 

1 lyilrographer 

M eler 
No. 

VVi.lth 

Artvi  iif 
SiH'tum 

Mean 
\ eUn'ily 

t iauge 
Height 

DiM'hargc 

1913 

Feet 

Sq  ft 

Ft  |ier  »rH' 

1 rrl 

,Se«-  It 

Sept  1(1 

A.  I’lrieand  F .Mlaa 

1 , 496 

7,060 

23, 266 

0 67 

91  S9 
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Discharge  Measurements  of  Nelson  (East  Branch)  River  at  Sea  Falls,  North 

Channel,  1913. 


Date. 

Hydrographer. 

Meter 

No. 

Width. 

Area  of 
Section. 

Mean 

Velocity. 

Gauge 

Height. 

Discharge. 

1913. 

Feet. 

Sq.  ft. 

Ft.  per  sec. 

Feet. 

Sec. -ft. 

Sept.  16 

A.  Pirie  and  F.  Allen 

1,496 

385 

7,068 

0-60 

91-90 

4,213 
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PART  III. 

HYDROGRAPH  GAZETTEER  OF  LAKES  AND  RIVERS 
IN  THE  PROVINCE  OF  MANITOBA. 

This  list  of  lakes  and  rivers  cannot  be  considered  complete,  but  is 
compiled  from  all  available  sources  of  information,  such  as  Government 
maps  and  surveys,  local  knowledge,  etc.  Most  of  the  names  are  those  adopted 
by  the  Geographic  Board  of  Canada,  others  being  merely  local  names.  The 
areas  of  the  different  lakes  and  drainage  areas  of  the  streams  have  been 
given  as  far  as  possible,  but  owing  to  the  fact  that  a great  many  of  them  lie  in 
wholly  unsurveyed  territory,  the  figures  can  only  be  considered  approximate, 
but  are  based  upon  the  best  maps  available. 

Antler  Creek. — Tributary  of  the  Souris,  rises  in  the  vicinity  of  Manor  and 
flows  southeasterly,  joining  the  Souris  in  Tp.  2,  R.  27,  W.P.M. 

Armit  River. — Flows  into  Red  Deer  lake.  Has  its  source  in  a small  lake  in 
Tp.  42,  R.  30,  W.P.M. 

Assiniboine  River. — Has  its  source  in  the  province  of  Saskatchewan  in  the 
southeasterly  slopes  of  Nut  mountain  adjacent  to  the  headwaters  of  the  Red  Deer 
river.  From  here  the  river  flows  in  a southwesterly  direction  until  it  crosses  the 
boundary  between  Saskatchewan  and  Manitoba,  where  it  bends  southward 
and  follows  this  direction  until  approximately  in  the  latitude  of  Brandon, 
where  it  assumes  an  easterly  bearing,  and  this  general  direction  is  followed 
to  a point  where  it  joins  the  Red  river  in  the  city  of  Winnipeg. 

The  total  drainage  basin  of  the  Assiniboine  covers  an  area  of  59,550  square 
miles.  Of  this  area  approximately  8,800  square  miles  lie  in  the  state  of  North 
Dakota,  37,700  miles  in  the  province  of  Saskatchewan,  and  13,050  miles  in 
the  province  of  Manitoba. 

The  principal  tributaries  of  the  river  are  the  (^u’.\ppelle,  the  Souris,  the  Shell, 
and  the  I>ittle  Saskatchewan. 

The  drainage  entering  the  river  in  the  lower  hundred  miles  of  its  course  is 
very  slight,  as  the  l>asin  is  confined  between  the  watersheds  of  the  Red  river  ami 
lake  Manitoba. 

Above  the  city  of  Brandon  a large  increase  of  the  incoming  drainage  is 
noticed,  and  in  its  uj)per  course  the  river  is  continually  fed  by  s]>rings,  ami 
streams  draining  the  numerous  small  lakes  with  which  the  ui)])er  basin  is  ilotted. 

Athupapuskow  Lake. — Has  an  area  of  107  scpiare  miles.  The  waters  of 
this  lak(“  discharge  ipto  Goost'  lake,  and  through  the  Goost*  rivt'r  intt)  Naimw 
lake,  an  (‘xpans(*  of  the  Saskatchewan  riv(*r. 

Atiknmeij  Lake  or  Clearwater  Lake. — Lii'S  in  'bps.  58  and  59,  B.  24  and  25, 
W.P.M.  It  has  an  area  of  90  s(iuar(‘  miles.  It  drains  through  ('ormorant  lake 
and  .Moose  lake  into  tin*  Saskatclu'wan  rivt'r. 

Heaver  Creek. — Flows  into  lak»‘  Winnipeg  from  the  (‘ast  in  ’rji.  34.  U.  5. 
F.P.M. 

Heaverhill  Lake. — Is  an  <‘xpans(*  of  Island  Lakt'  river,  whii'li  ilrains  Island 
lake  into  (iod’s  lake,  forming  a jiart  of  tin*  Hay  rivtT  drainag(‘  system.  It  has 
an  area  of  api)roximat(4y  77  siiuart*  miles. 

lielamjer  river.  Mows  east,  »‘inptying  into  lake  Winnipeg  south  *>f  Spidi  r 
island. 

lieren.'i  l\iver.  Has  its  sourct'  on  lh<‘  height  of  land  brtwa'cn  the  gia'at  lakt's 
and  Hudson  l>ay,  drains  Snake  lak«*,  Ivocky  Island  lake,  I'ishing  lake,  and 
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Family  lake,  flows  into  lake  Winnipeg  from  the  east.  Mouth  in  Tp.  39,  R.  3, 
E.P.]\I.  Has  power  possibilities.  No  determination  has  been  made  of  the 
size  of  the  drainage  area,  the  territory  being  unsurveyed. 

Big  Black  River.- — Flows  west  emptying  into  lake  Winnipeg  near  the  north 

end. 

Big  Grass  River. — Flows  easterly  into  Big  Grass  marsh,  joining  the  latter 
inTp.  17,  R.  11,  W.P.M. 

Birch  Lake.- — In  Tp.  13,  R.  14,  E.P.M.  forms  part  of  the  drainage  system 
of  the  Whiteshell  river. 

Birch  River. — Tributary  of  the  Whitemouth,  rises  in  a small  lake  in  sec.  3, 
Tp.  7,  R.  14,  E.P.iNL,  and  flows  northwesterly,  joining  the  Whitemouth  in  sec. 
10,  Tp.  10,  R.  12,  E.P.M. 

Birch  River. — Rises  in  Swan  lake  and  flows  northeasterly,  emptying  into 
Saskeram  lake,  which  lies  just  to  the  west  of  the  junction  of  the  Carrot  and  the 
Saskatchewan  rivers. 

Birdtail  Creek. — Tributary  of  the  Assiniboine,  rises  on  the  southwestern 
slope  of  the  Riding  mountains  and  flows  southwesterlv  into  the  Assiniboine 
in  Tp.  15,  R.  27,  W.P.M. 

Black  River. — Flows  into  lake  Winnipeg  from  the  east  in  Indian  reserve 
No.  9 or  Tp.  22,  R.  9,  E.P.M. 

Bloodvein  River. — Flows  into  lake  Winnipeg  from  the  east,  mouth  in  Tp. 
32,  R.  6,  E.P.M.  It  drains  territory  that  is  almost  entirely  unsurve3'ed,  so 
that  its  drainage  area  is  indeterminate. 

Bosshill  Creek. — Flows  easterly  through  Virden  and  empties  into  the 
Assiniboine  in  Tp.  10,  R.  25,  W.P.M. 

Brokenhead  River. — Drains  into  lake  Winnipeg  in  Tp.  16,  R.  6,  E.P.iM. 
The  drainage  area  above  Sinnot  is  530  square  miles. 

Burntwood  Lake. — Forms  one  of  the  sources  of  the  Burntwood  river.  It 
belongs  to  vhe  Nelson  River  drainage  basin,  and  has  an  area  of  67  square  miles. 

Burntwood  River. — Is  a tributary  of  the  Nelson.  Ic  joins  the  latter  in 
Split  lake.  It  rises  in  Reed  lake  which  lies  almost  due  north  of  Pas,  and 
drains  that  lake,  Limestone  Point  lake,  Burntwood  lake.  Three  Point  lake. 
Footprint  lake,  Wuskwatin  lake  and  Pipe  lake.  There  are  power  possibilities 
cn  this  river. 

Butnau  Lake. — Discharges  through  the  Butnau  river  into  the  Nelson  river. 
It  has  a drainage  area  of  5-4  square  miles. 

Butnau  River. — A small  tributarj^  of  the  Nelson,  which  flows  into  the  latter 
from  the  east,  about  midway  between  Gull  and  Kettle  rapids.  Moose  Nose 
lake  and  Butnau  lake  are  drained  by  it. 

Carrot  River. — A tributary  of  the  Saskatchewan.  It  has  its  source  in  a 
number  of  small  streams  south  of  the  Saskatchewan,  and  flows  northeasterW 
emptying  into  that  river  2 miles  west  of  Pas. 

Catfish  Creek. — Drains  large  swamp  lying  between  the  Brokenhead  river 
and  Lac  du  Bonnet,  flows  northerly  into  Traverse  bay  in  Indian  Reserve  No.  3. 

Catfish  Creek. — Flows  into  lake  Winnipeg  at  Catflsh  point  in  Tp.  36,  R.  4 
E.P.M. 

Cedar  Lake. — Is  an  expanse  of  the  Saskatchewan  river,  just  above  Grand 
Rapids.  It  has  an  area  of  340  square  miles.  It  forms  a natural  regulating  basin 
for  the  Saskatchewan  river,  its  influence  upon  the  discharge  of  that  river  being 
quite  marked  especially  during  high  and  low  stages. 

Child’s  Lake. — Lies  in  Tps.  30  and  31,  R.  26,  W.P.IM.  It  forms  the  head- 
waters of  the  Shell  river.  The  area  of  the  lake  is  5 square  miles. 

Churchill  River. — Is  one  of  the  largest  rivers  in  the  province.  It  flows  in 
a general  northeasterly  direction  and  empties  into  Hudson  ba\'  at  Fort  Churchill. 
The  country'  drained  b}'  the  Churchill  lies  generall.v  north  of  latitude  55  and 
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south  of  latitude  59;  to  the  west  the  territory  extends  to  112  west  longitude, 
being  approximately  114,000  square  miles  in  extent.  Contained  in  this  territory 
there  are  a number  of  large  lakes.  Owing  to  the  fact  that  practically  all  of  the 
territory  drained  is  in  unsurveyed  territory,  a more  definite  description  of  the 
drainage  area  is  not  possible.  The  larger  of  the  lakes  drained  by  this  river 
are:  Lac  le  Ronge,  at  an  elevation  of  1,225  feet  above  sea-level;  Reindeer  lake, 
which  is  drained  into  the  Churchill  by  the  Reindeer  river,  lies  at  elevation  1,150; 
Wollaston  lake  is  on  the  height  of  land  between  the  Arctic  drainage  area  and  the 
Hudson  bay,  at  an  elevation  of  1,300  feet,  the  best  available  maps  indicate 
that  the  waters  of  this  lake  flow  both  to  the  Arctic  and  to  the  Hudson  bay;  and 
Isle  la  Cross  at  an  elevation  of  1,330  feet  above  sea-level.  Going  down  the 
stream  the  other  lakes  drained  are:  Cold  lake,  Gremdlle  lake.  Southern  Indian 
lake,  and  Northern  Indian  lake.  In  addition  to  these  there  are  a great  many 
others,  but  since  they  are  more  in  the  nature  of  expanses  of  the  river  they  are 
not  individually  named. 

Clear  Creek. — Tributary  of  the  Minredosa  river,  it  drains  Clear  lake  and 
flows  westerly  joining  the  Minnedosa  in  Tp.  20,  R.  20,  W.P.M. 

Clear  Lake. — In  Tps.  19  and  20,  R.  18  and  19,  W.P.M.,  has  an  area  of  14 
square  miles,  and  forms  one  of  the  sources  of  the  Little  Saskatchewan.  It  is 
being  utilized  as  a storage  basin  in  connection  with  the  regulation  of  flow  on  the 
Little  Saskatchewan. 

Clearwater  River. — Is  a tributary  of  the  Nelson,  draining  Clearwater  lake. 
It  flows  due  west  joining  the  Nelson  below  Whitewater  falls. 

Clearwater  Lake. — Drains  through  Touchwood  lake  into  God’s  lake.  It 
has  an  area  of  23  square  miles  and  belongs  to  the  Hay  River  drainage  system. 

Cook  Creek. — -Tributary  of  the  Red  river,  flows  northwesterly  and  joins  the 
Red  below  Selkirk. 

Cormorant  Lake. — Is  skirted  by  the  Hudson  Bay  railway.  It  has  an  area 
of  135  square  miles,  and  drains  through  Moose  lake  into  the  Saskatchewan 
river. 

Cranberry  Lake. — Lies  just  about  on  the  height  of  land  between  the  Nelson 
and  Saskatchewan  drainage  ba.sins.  It  is  not  certain  from  the  maps  which 
way  the  waters  flow,  as  in  some  cases  it  is  shown  flowing  towards  the  Nelson 
through  the  Grass  river  and  in  others  through  Athapapuskow  lake  and  Goose 
lake  into  Cumberland  lake,  an  expanse  of  the  Saskatchewan  river.  The  area  is 
19  square  miles. 

Cross  Lake. — Lies  in  Tps.  10  and  11,  R.  16  and  17,  E.P.iM.,  drains  through 
Wiiiteshell  river  into  the  Winnipeg  river  below  Slave  falls.  It  has  an  area  of 
2-9  square  miles. 

Cross  Lake. — Has  an  area  of  9 square  miles.  It  forms  an  enlargement  of 
the  Saskatchewan  river  ami  lies  about  12  miles  due  west  of  lake  Winnipeg  on 
that  river.  The  effect  of  tins  lake,  together  with  that  of  Cedar  lake,  is  quite 
marked  ui)on  the  high  and  low  stages  of  the  river. 

Cross  Lake. — Is  an  expanse  of  the  Nelson  river,  and  it  is  in  this  lake  that 
the  waters  of  the  east  and  the  west  branelu's  below  the  outlet  of  lake  Winnii'k'g 
are  joimal.  The  river  flows  from  it  in  four  tli.stinet  channels,  and  it  is  uiK>n 
this  that  the  Kbb  and  Plow,  Whiteniud,  and  Bladder  rapiils  are  to  be  found. 
It  has  an  area  t)f  20- 1 scpiare  miles. 

Crow  Duck  Lake. — Lies  in  'I'ps.  13  and  1 I,  K.  17,  P.P.M.,  and  drains  through 
Crow  Duck  riv(‘r  into  the  W innip»*g  below  the  mouth  of  the  English  river. 
It  has  an  area  (»f  19-9  scpiare  miles. 

(hjpreiin  h‘inr.~  'rrilaitary  of  the  .\ssiniboine,  flows  west  and  northeast, 
joining  the  ,\ssiniboine  in  I'p.  S,  11.  9,  W.P..M. 

I)aiil)liin  River.  Drains  lake  St.  .Martin,  flowing  north  atul  e.ast  into  Stur- 
geon bay,  an  aian  of  lake  Winnipeg,  in  ’I'p*  *1  b IL  •*>  \V.P.M.  tbving  to  the 
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regulating  effect  of  the  lakes  above  there  are  considerable  power  possibilities 
on  this  river. 

Dauphin  Lake. — Lies  in  Tps.  24,  25,  26,  27,  and  28,  R.  16,  17,  and  18, 
W.P.M.  It  has  an  area  of  197  square  miles,  and  lies  at  an  elevation  of  860  feet 
above  sea-level.  A number  of  streams  which  have  their  source  in  the  Riding 
and  Duck  mountains  drain  into  this  lake,  viz..  Turtle,  Ochre,  Vermilion,  Wilson, 
Valley,  and  others.  It  is  drained  by  the  Mossy  river,  which  flows  into  lake 
Winnipegosis  at  Winnipegosis. 

Deer  River. — Tributary  of  the  Hayes  river. 

Deer  Horn  Creek. — Tributary  of  the  Assiniboine,  flows  southeasterly  and 
empties  into  the  Assiniboine  in  Tp.  18,  R.  29,  W.P.M. 

Devil’s  Creek. — Tributary  of  the  Red  river,  flows  northwesterly  and  empties 
into  the  Red  river  in  sec.  34,  Tp.  15,  R.  5,  E.P.M. 

Dog  Creek. — Drains  Dog  lake  into  lake  Manitoba,  flowing  through  Tps. 
22  and  23,  R.  9,  W.P.M.,  or  the  Dog  Creek  Indian  Reserve  No.  46. 

Dog  Lake. — Lies  in  Tps.  23  and  24,  R.  7,  8,  and  9,  W.P.M.  It  has  an  area 
of  61  square  miles  and  lies  at  elevation  815  above  sea  level.  It  drains  through 
Dog  creek  into  lake  Manitoba. 

Drifting-  River. — Tributary  of  the  Valley  river,  joining  that  river  in  Tp.  26, 
R.  20,  W.P.M. 

Ebb  and  Flow  Lake. — Lies  in  Tps.  23  and  24,  R.  11  and  12,  W.P.M.  It 
has  an  area  of  37-5  square  miles,  and  drains  through  a short  channel  into  lake 
Manitoba. 

Edward’s  Creek. — A tributary  of  the  Vermilion  river. 

Elbow  Lake. — A small  lake  in  the  Grass  River  drainage  basin.  It  has  an 
area  of  4 square  miles. 

Eagle  Lake. — Lies  on  the  interprovincial  boundary  between  Ontario  and 
Manitoba.  It  forms  a source  of  the  Berens  and  Pigeon  rivers.  As  a possible 
storage  basin  for  these  rivers  it  is  of  importance,  the  area  being  30-5  square 
miles. 

Etawnei  Lake. — Forms  the  source  of  the  Pocokatakuskow  river.  The  area 
of  the  lake  is  666  square  miles. 

Etomami  River. — Branch  of  the  Berens  river. 

Fairjord  River. — Joins  lake  Manitoba  and  lake  St.  Martin,  draining  the 
former,  and  flows  through  Tp.  30,  R.  9,  W.P.M.  This  river  has  considerable 
power  possibilities.  The  drainage  area  is  31,500  square  miles. 

Falcon  River. — Drains  Falcon  lake  and  flows  into  Indian  bay.  Shoal  lake, 
in  Indian  Reserve  No.  40. 

Falcon  Lake. — Forms  the  headwaters  of  the  Falcon  river,  and  therefore 
part  of  the  Lake  of  the  Woods  system;  it  is  in  Tp.  8,  R.  16  and  17,  E.P.M. 
The  area  of  the  lake  is  7-8  square  miles. 

Family  Lake. — Lies  in  Tps.  33  and  34,  R.  14  and  15,  E.P.M.  It  has  an 
area  of  37  square  miles  and  forms  the  connecting  link  between  the  Berens  and 
Pigeon  rivers,  to  both  of  which  rivers  its  waters  are  added. 

Favell  River. — Tributary  of  the  Swan  river,  rises  on  the  northern  slope  of 
the  Duck  mountain,  and  flows  north  joining  the  Swan  river  in  Tp.  37,  R.  25, 
W.P.M. 

File  River. — Drains  File  lake  and  Loonhead  lake  into  Burntwood  lake.  It 
forms  part  of  the  Burntwood  drainage  system. 

Fisher  River. — Rises  in  Tp.  24,  R.  2 and  3,  W.P.M.,  flows  northeast  into 
Fisher  bay,  an  arm  of  lake  Winnipeg,  in  Indian  Reserve  No.  44. 

Fishing  Creek. — Tributary  of  the  Mossy,  joining  the  latter  at  Oak  Brae. 

Fishing  Lake. — Lies  in  T]i.  36,  R.  15,  E.P.M.  It  has  an  area  of  14  square 
miles,  and  forms  part  of  the  drainage  system  of  the  Berens  river,  for  which 
reason  it  is  valuable  from  the  standpoint  of  storage  possibilities. 
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Fork  River. — A tributary  of  the  Mossy  river,  joins  the  latter  in  Tp.  29,  R. 
19,  W.P.M. 

Footprint  Lake. — A tributary  of  the  Burntwood  river,  which  enters  into 
Nelson  and  Split  lake.  The  area  is  12-5  square  miles. 

Fox  River. — Tributary  of  the  Hayes  river,  rises  to  the  east  of  Split  lake.  It 
drains  Bear,  Backbone,  Little  Fox,  and  Fox  lakes.  The  Leaf  river  is  a tributary. 

Gainsborough  Creek. — Tributary  of  the  Souris,  flows  south  through  the  town 
of  Gainsborough,  and  then  east,  joining  the  Souris  in  Tp.  2,  R.  27,  W.P.IM. 
The  greater  part  of  its  drainage  area  is  in  Saskatchewan. 

God’s  River. — -Flows  northeasterly,  draining  God’s  lake,  and  emptying  into 
the  Shamattawa  river,  a main  tributary  of  the  Hayes  river.  It  lies  in  latitude 
54°30'  to  56°  and  longitude  92°30'  to  94°30'. 

God’s  Lake. — Is  drained  by  God’s  river,  a tributary  of  the  Hayes  river. 
The  area  is  approximately  370  square  miles. 

Goose  River. — Joins  Goose  lake  and  Namew  lake,  part  of  the  drainage  system 
which  finds  its  outlet  in  Cumberland  lake,  an  enlargement  of  the  Saskatchewan. 
Other  lakes  drained  by  it  are  Cranberry  lake  and  Athapapuskow  lake. 

(jiranville  Lake. — Is  an  expanse  of  the  Churchill  river,  and  lies  just  below 
Granville  falls.  It  has  an  area  of  146  square  miles. 

Grass  River. — Drains  Reed  lake  into  Wekusko  lake,  Wekusko  lake  into 
Setting  lake,  and  Setting  lake  into  Point  lake;  it  forms  part  of  the  Nelson 
River  drainage  system.  The  fall  between  Reed  lake  to  Point  lake  is  320  feet 
(barometric),  and,  in  consequence,  power  prospects  are  to  be  expected. 

Gunisao  River. — Rises  in  Gunisao  lake.  It  forms  the  southern  branch  of 
the  McLaughlin  river,  which  flows  northwesterly,  em])tying  into  the  Nelson 
within  the  boundary  of  Indian  Reserve  17,  about  5 miles  south  of  Norway 
House. 

Hay  River. — Flows  into  Shoal  lake  in  Indian  Reserve  37  A, 

Hayes  River. — Is  one  of  the  largest  in  the  northern  j)art  of  the  j)rovince. 
Its  general  course  is  northeasterly,  and  it  rises  on  the  height  of  land  about  40 
miles  northeast  of  Norway  House,  in  Molson  lake.  It  also  drains  Touchwood 
lake,  Clearwater  lake.  Rat  lake.  Windy  lake,  Oxford  lake,  and  Knee  lake,  all  of 
which  might  be  termed  enlargements  or  expanses  of  the  river.  The  main 
tributaries  of  the  river  are  the  Shamattawa  river  and  the  Fox  river.  The 
total  drainage  area  is  approximately  36,250  scpiare  miles.  Having  a drop  of 
900  feet  from  source  to  mouth,  there  are  power  possil)ilities  on  the  river.  The 
mouth  is  in  latitude  57°  north,  longitude  92° -30'  west,  ami  empties  into  the 
Hudson  bay. 

mu  Lake. — Is  drained  by  Minago  river  into  Cross  lake  on  the  Nelson  river, 
and  forming  j)art  of  that  drainage  system.  dJu'  area  of  the  lake  is  Ki  square 
miles. 

Icelandic  River. — Rises  in  small  lak(*  in  d'p.  23,  R.  1,  W.P.M.,  flows  I'asterly 
into  lak(‘  Winnipeg  in  dj).  23,  R.  4,  F.P.M. 

Inland  Lake. — In  d^j).  3K,  IL  It),  W.P..M.  It  has  an  area  of  12-5  square 
mil(*s. 

Insect  River. — Is  a branch  of  North  Duck  river;  it  lh)ws  luirtheast,  (Miiptying 
into  lak(*  WinnijM'gosis  at  Duck  bay. 

Island  Lake. — At  an  elevation  of  900  fta't  above  s(‘a-l»‘vel.  It  iliseharges 
into  Island  river,  a tributary  of  the  Hayes  river.  Its  an>a  is  520  squ.ar*'  miles. 

Island  Lake  River.  Lies  dm*  (*ast  of  Norway  lloust*.  It  joins  Island  l:ik(* 
and  Beaverhill  lake,  draining  (he  forim*r  into  (he  lat((*r,  and  is  part  of  the 
<lrainage  syst(*m  of  tin*  llay»‘S  riv«*r.  ddiert*  are  a number  of  tails  and  rapids 
on  this  stream,  and,  with  Island  lake  above,  tlu*r<*  appears  to  l>e  an  opportunity 
for  water-pow»*r  devi'lopment . 

Jaeksnn  Creek,  d'ributary  of  the  Souris,  rist*s  n»*!ir  Mcrr>ti«*hl  ami  flows 
.south,  joining  the  Souris  in  d'p.  4,  K.  26,  W.P.M. 
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Jackfish  Creek. — Flows  into  Traverse  bay,  lake  Winnipeg,  in  Tp.  19,  R.  2, 

E.P.M. 

Jessica  Lake. — Lies  in  Tp.  12,  R.  15  and  16,  E.P.M. , drains  through  the 
Whiteshell  into  the  Winnipeg  river.  The  area  is  3 square  miles. 

Kississing  River. — A tributary  of  the  Churchill  river,  flows  out  of  Kississing 
lake  northward. 

Kississing  Lake,  or  Cold  Lake. — Drains  through  Kississing  river  into  the 
Churchill  river.  The  area  is  102  square  miles. 

Kiskitto  Lake. — Is  an  arm-like  expanse  of  the  Nelson  river,  and  lies  above 
Netchanais  rapids.  It  has  an  area  of  58  square  miles. 

Kiskittogisu  Lake. — Is  an  arm-like  expanse  of  the  Nelson  river,  lying  above 
Netchanais  rapids.  It  has  an  area  of  95  square  miles. 

Knee  Lake. — Lies  below  Oxford  lake  and  forms  an  expanse  of  the  Hayes 
river.  The  area  of  the  lake  is  approximately  100  square  miles. 

Lac  du  Bonnet. — Lies  in  Tps.  15  and  16,  R.  11,  12,  and  13,  E.P.M.;  it  forms 
part  and  is  an  enlargement  of  the  Winnipeg  river.  It  has  an  area  of  32  • 7 square 
miles,  and  has  an  important  bearing  upon  power  production  of  the  river  owing 
to  its  possible  regulating  effect  on  that  river  in  connection  with  power  develop- 
ment. 

Lake  of  the  TFoods. — Touches  Manitoba  at  the  southeastern  corner  of  the 
province;  it  forms  the  largest  lake  in  the  Winnipeg  river  drainage  basin  and  is 
very  important  as  a regulation  basin  for  the  run-off  of  that  river.  It  has  an 
area  of  1,500  square  miles,  part  of  which  lies  in  United  States  territory.  The 
lake  of  the  Woods  lies  at  an  elevation  of  1,060  feet  above  sea-level. 

Landing  Lake. — Empties  through  a small  river  into  the  Nelson  river,  just 
above  Whitewater  falls.  It  has  an  area  of  31  square  miles. 

Limestone  River. — Tributary  of  the  Nelson,  joining  the  latter  at  the  head 
of  Limestone  rapids,  flows  due  east  draining  Clearwater  lake. 

Limestone  Point  Lake. — Is  drained  by  the  File  river  into  Burntwood  lake, 
one  of  the  sources  of  the  Burntwood  river.  The  area  of  the  lake  is  approximately 
10  square  miles. 

Little  Saskatchewan  {also  called  Minnedosa  River). — Tributary  of  the 
Assiniboine,  rises  on  the  southern  slope  of  Riding  mountain,  and  has  as  its  source 
a number  of  small  lakes;  it  flows  south  and  joins  the  Assiniboine  river  in  Tp. 
10,  R.  20,  W.P.M.  The  total  drainage  area  of  this  river  is  1,500  square  miles. 

Little  Souris  River. — Rises  near  Hayfield  and  flows  easterly  into  the 
Assiniboine  in  Tp.  9,  R.  17,  W.P.M. 

Little  Swan  River. — Tributary  of  the  Red  Deer  river,  flows  north  and  joins 
the  Red  Deer  in  Tp.  44,  R.  3,  W.2.M. 

Long  Lake. — Is  in  Tp.  19,  R.  19,  W.P.M.,  and  forms  one  of  the  sources  of 
the  Little  Saskatchewan  river.  It  has  an  area  of  2-8  square  miles. 

Long  River. — Has  its  source  in  Montana,  tributary  of  the  Pembina,  flows 
northwesterly  through  Tps.  1 and  2,  R.  12,  W.P.M.,  and  joins  the  Pembina  in 
Tp.  3,  R.  12,  W.P.M. 

Loon  Creek. — Flows  into  lake  Winnipeg  from  the  east,  mouth  in  Indian 
Reserve  No.  11,  Tp.  29,  R.  7,  E.P.M. 

Manigotagan  River. — Drains  Muskrat,  Long  and  Caribou  lakes,  flows 
into  the  Winnipeg  river  from  the  east  in  Tp.  25,  R.  9,  E.P.M.  Has  power 
possibilities.  The  drainage  area  has  not  been  estimated,  as  all  the  territory 
drained  is  unsurveyed. 

Manitoba  Lake. — Lies  at  an  elevation  of  approximately  810  feet  above 
sea-level,  has  an  area  of  1,711  square  miles.  It  lies  immediately  north  of  the 
town  of  Portage-  la  Prairie  and  forms  one  of  the  links  in  a chain  of  rivers  and 
lakes  which  add  their  waters  to  lake  Winnipeg  through  the  Dauphin  river.  The 
following  lakes  drain  into  lake  Manitol)a:  Dog  lake,  Eblj  and  Flow  lake. 
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Waterhen  lake,  and  the  Fairford  river  forms  the  outlet,  connecting  with  lake 
St.  Martin  which  lies  to  the  northeast. 

Mantagao  River. — Rises  in  North  Birch  lake  and  flows  north  into  Sturgeon 
bay,  an  arm  of  lake  Winnipeg,  in  Tp.  33,  R.  3,  W.P.M. 

Maskawa  River. — Flows  into  Winnipeg  river  above  Pine  falls  in  Tp.  18,  R. 
10,  E.P.M. 

McLaughlin  River. — Flows  west  and  northwest,  emptjdng  into  the  east 
channel  of  the  Nelson  river  about  5 miles  south  of  Norway  House. 

Minago  River. — Drains  Hill  lake,  and  several  small  lakes  above,  into 
Drunken  lake,  which  is  in  turn  an  arm  of  Cross  lake,  an  enlargement  of  the 
Nelson  river. 

Mitishto  River. — Flows  north  into  Grass  river;  is  part  of  the  Nelson  River 
drainage  basin. 

Molson  Lake. — Lies  to  the  northwest  of  Norway  House,  and  it  forms  the 
headwaters  of  the  Hayes  river.  It  has  an  area  of  51  square  miles. 

Moose  Lake. — Lies  to  the  north  of  Cedar  lake.  It  has  an  area  of  approxi- 
mately 500  square  miles.  Atikameg  lake  and  Cormorant  lake,  which  lie  to  the 
north  and  west,  drain  through  Moose  lake  into  the  Saskatchewan  river. 

Moose  Nose  Lake. — On  the  line  of  the  Hudson  Bay  railway,  the  waters 
drain  into  the  Nelson  through  Butnau  river.  The  area  is  8-5  square  miles. 

Morris  River. — Tributary  of  the  Red,  flows  easterly  and  enters  the  Red  at 
Morris,  Tp.  1,  R.  1,  E.P.M.  It  drains  part  of  the  low-lying  ground  between 
Pembina  mountains  and  the  Red  river. 


Mossy  River. — Drains  lake  Dauphin  into  lake  Winnipegosis,  flows  north 
and  enters  into  the  latter  at  Winnipegosis  in  Tp.  31,  R.  IS,  W.P.^M.  The 
drainage  area  above  Winnipegosis  is  3,950  square  miles. 

Muhigan  River. — Drains  Waskik  lake  and  Lilly  lake  into  Duck  lake,  part 
of  the  Nelson  river  drainage. 

Muskrat  Lake. — Lies  in  Tp.  22,  R.  14,  E.P.iM.;  it  has  an  area  of  approxi- 
mately 8-4  square  miles,  and  forms  the  headwaters  of  the  IManigotagan  river. 
It  is  therefore  valuable  from  a storage  standpoint. 

Nelson  River. — Forms  the  outlet  of  lake  Winnipeg,  discharging  the  waters 
of  that  lake  into  Hudson  bay.  It  forms  one  of  the  large  drainage  systems 
of  the  North  American  continent,  practically  all  of  the  drainage  between  the 
Great  Lakes  and  the  Rocky  mountains  and  north  of  the  international  bouiulary 
as  far  as  the  54th  parallel  of  latitude  being  tributary  to  it.  Among  the  rivers 
which  belong  to  this  drainage  area  and  are  themselves  of  consulerable  magni- 
tude are:  the  Saskatchewan,  liaving  two  branches  known  as  the  North  and  South 
branches,  the  Winnipeg,  of  which  the  English  river  is  a tributary,  the  Bed 
and  the  Dau])hin.  Numerous  other  rivers  of  less  magnitude  are  to  bo  found  in 
the  basiji.  The  range  of  physical  features  which  may  l)e  found  in  this  drainage 
basin  is  great,  varying  from  the  rugged  country  ot  tin'  Rocky  mountains  to  tlie 
comparativ(‘ly  level  central  j)lane  known  as  tlu‘  prairie. 

Owing  to  the  large*  amount  of  lake  area  to  be  fouiul  in  the  drainage  basin, 
th(‘  variation  betwei'u  high  and  low  discharge  may  be  expeeteil  to  be  >m;dl. 
'I'liis  is  undoubteelly  triu*,  though  since  records  have*  be*e*n  ol)taine*d  the  variatiem 
has  prove*el  te)  bei  gre*ate*r  than  was  anticipate*»l. 

Tlie*  total  drainage*  are*a  tributary  te>  the*  Nelse)U  is  15,0(10  sepiare  mile's; 
beiwe*e*n  lake*  W’innipe'g  and  the*  mouth  the*  fall  is  ai)])roximat«*ly  700  fe*et  in  a 
h*ngt  h e)f  about  130  mile  s.  In  t his  elistance*  a nninlM*r  e>f  lake>-like  (*x]tan>es  occur, 
as  Playgie*e*n  lake*,  kittle*  lMaygre*e*n  lake*,  I’ipe'steme*  lake*,  t'reess  lake*,  Sipiwe'sk 
lake*,  anel  Split,  lake*. 

'I'lireeugheeul  the*  wheih*  h'liglh  eif  the*  rive*r,  nnnie*re>U'.  rapiels  oe*e*ur,  :unl  with 
the*  high  minimum  elise-harge*  e>f  the*  rive-r  the*  pe>\\t*r  pel^^il»ililie*s  are*  e'onside*r- 
able*.  (Iwing  lei  the*  preixiinily  eif  the*  lluelsem  lljiy  railwa\,  the*-e>  liave*  lu*ce>mi* 
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of  more  than  passing  value,  though  up  to  the  present  time  the  remoteness  of 
the  different  sites  has  rendered  their  development  unfeasible. 

North  Birch  Lake. — Is  in  Tp.  27,  R.  4,  W.P.M.  It  has  an  area  of  3-3 
square  miles,  and  forms  the  source  of  the  Mantagao  river,  which  flows  into  the 
south  end  of  Sturgeon  bay. 

North  Duck  River. — Rises  on  the  eastern  slope  of  the  Duck  mountain  and 
flows  east  and  north  into  lake  Winnipegosis  at  Duck  bay. 

Northern  Indians  Lake. — An  expanse  of  the  Churchill  river.  It  is  the 
lowest  of  the  chain  of  lakes  drained  by  that  river.  The  area  is  approximately 
170  square  miles. 

Oak  Creek. — Tributary  of  the  Souris,  flows  northerly  and  Westerly  emptying 
into  the  latter  in  Tp.  8,  R.  16,  W.P.M. 

Oak  Lake. — Forms  the  catch  basin  for  Pipestone  creek,  which  lies  in  Tp. 
8,  R.  25,  E.P.IVI.  Its  area  is  7-3  square  miles. 

Oak  River. — Tributary  of  the  Assiniboine,  flows  southerly  and  empties 
into  the  Assiniboine  in  Indian  Reserve  No.  58. 

Ochre  River. — Flows  northeasterly  into  lake  Dauphin,  emptying  into  the 
latter  in  Tp.  24,  R.  17,  W.P.M.  It  has  a drainage  area  of  250  square  miles, 

Oiseau  Lake. — Lies  in  Tps.  19,  and  20,  R.  15,  E.P.M.,  part  of  the  drainage 
system  of  the  Oiseau  river.  It  has  an  area  of  21  square  miles. 

Oiseau  or  Bird  River. — Drains  Oiseau  lake  and  Snowshoe  lake,  flows  into 
Lac  du  Bonnet  in  Tp.  17,  R.  13,  E.P.M. 

Overflowing  River. — Drains  into  Dawson  bay,  lake  Winnipegosis. 

Oxford  Lake. — An  expanse  of  the  Hayes  river.  It  lies  in  unsurveyed  terri- 
tory, the  area  being  approximately  95  square  miles. 

Partridge  Crop  Lake. — An  expanse  of  the  Grass  river,  part  of  the  Nelson 
river  drainage  system.  It  has  an  area  of  23  square  miles. 

Pasquia  River. — A tributary  of  the  Saskatchewan.  It  rises  in  Tp.  49,  R.  2, 
W.  2 M.,  and  flows  northeasterly,  jpming  the  Saskatchewan  river  at  Pas. 

Pelican  Lake. — In  Tps  .4  and  5,  R.  16,  W.P.M.  It  forms  part  of  the  drainage 
system  of  the  Pembina  river,  and  has  an  area  of  approximately  10  square  miles. 

Pelican  Lake. — In  Tp.  41,  R.  21,  W.P.M.  Water  from  Pelican  lake  flows 
through  a small  stream  into  an  arm  of  lake  Wimiipeg,  known  as  Pelican  bay. 
The  area  of  this  lake  is  27  square  miles. 

Pembina  River. — -Rises  in  the  northeastern  slope  of  the  Turtle  mountains, 
flows  easterly,  draining  Rock  lake  and  Swan  lake,  then  southeasterly,  crossing 
the  international  boundary  in  sec.  4,  Tp.  1,  R.  6,  W.P.M.;  then  flows  easterly 
through  Minnesota,  joining  the  Red  river  about  4 miles  south  of  the  international 
boundary.  It  has  a drainage  area  of  1,840  square  miles,  part  of  which  is  in 
United  States  territory. 

Pickerel  Lake. — In  Tps.  41  and  42,  R.  15,  W.P.M.  Flows  into  lake  Winni- 
pegosis. The  area  of  the  lake  is  approximately  12-5  square  miles. 

Pigeon  River. — Rises  in  Pigeon  lake,  and  also  drains  Family  lake;  flows 
into  lake  Winnipeg  from  the  east  in  Tp.  38,  R.  3,  W.P.M.  Has  power  iiossibili- 
ties.  The  country  drained  is  jiratically  unsurveyed,  so  no  estimate  has  been 
made  of  the  size  of  the  drainage  area. 

Pine  River. — Rises  on  the  eastern  slope  of  the  Duck  mountain,  and  flows 
northeasterly  into  lake  Winnipegosis,  emptying  into  that  lake  in  Indian  Reserve 
No.  66. 

Pink  Lake. — An  expanse  of  the  Grass  river. 

Pine  Root  River. — Joins  Wabishkok  lake  and  Athapapuskow  lake,  a part  of 
the  Saskatchewan  drainage  system. 

Pipe  Lake. — Is  a tributary  of  the  Burntwood  river  above  Manaxo  falls. 
It  has  an  area  of  about  13  square  miles. 

Pipestone  Creek. — Pdows  southeasterly  and  empties  into  Oak  lake  in  Tp.  8, 
R.  25,  W.P.M. 
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Pipestone  Lake. — Is  an  expanse  of  the  east  branch  of  the  Nelson  river. 
The  waters  of  this  lake  discharge  into  Cross  lake.  It  has  an  area  of  32  square 
miles. 

Playgreen  Lake. — Is  an  expanse  of  the  Nelson  river,  just  below  the  outlet 
from  lake  Winnipeg.  The  area  is  144  square  miles. 

Plum  Creek. — Tributary  of  the  Souris,  drains  Lizard  and  Plum  lakes, 
empties  into  the  Souris  in  Tp.  7,  R.  21,  W.P.iNI. 

Poplar  River. — Flows  into  lake  Winnipeg  from  the  east,  draining  Thunder 
lake;  enters  lake  Winnipeg  in  about  Tp.  46,  R.  2,  E.P.iM. 

Portage  Creek. — Flows  northerly  into  lake  ^Manitoba  joining  the  latter  two 
miles  east  of  Delta. 

Qu’Appelle  River. — Tributary  of  the  Assiniboine,  flows  easterly  and  empties 
into  the  Assiniboine  in  Tp.  17,  R.  28,  W.P.M.  It  has  a drainage  area  of  18,357 
square  miles  and  forms  one  of  the  main  tributaries  of  the  latter  stream. 

Rat  Creek. — Tributary  of  Squirrel  creek,  joining  the  latter  in  Tp.  14,  R.  19, 
W.P.M. 

Rat  River. — Tributary  of  the  Red,  rises  to  the  west  of  Whi:emouth  lake, 
flows  westerly  for  approximately  50  miles,  and  then  northwesterly,  joining 
the  Red  river  about  2 miles  north  of  Ste.  Agathe.  Above  the  metering  station 
at  Joubert’s  farm  the  drainage  area  is  820  square  miles. 

Red  River. — Rises  to  the  south  of  the  international  boundary,  and  flows 
almost  due  north  into  lake  Winnipeg.  Two  of  the  main  tributaries  of  this  river 
are  the  Pembina  and  the  Assiniboine,  the  latter  adding  its  waters  to  the  Red 
within  the  city  limits  of  Winnipeg.  The  drainage  area  is  116,347  square  miles, 
42,547  square  miles  of  which  are  in  United  States  territory. 

Red  Deer  Lake. — Lies  in  Tps.  45  and  46,  R.  27  and  28,  W.P.M.  It  has  an 
area  of  95  square  miles,  and  forms  an  expansion  of  the  Red  Deer  River,  which 
drains  into  Dawson  bay,  an  arm  of  lake  Winnipegosis. 

Red  Deer  River. — Flows  easterly  into  Red  Deer  lake,  joining  the  latter  in 
Tp.  46,  R.  28,  W.P.M.  The  drainage  area  above  the  metering  station  at  Erwood, 
on  the  Canadian  Northern  railway,  is  4,900  s(iuare  miles. 

Reed  Lake. — Forms  ])art  of  the  drainage  basin  of  the  Grass  river.  It  is 
interesting  from  the  fact  that  there  may  l>e  power  possibilities  on  the  Grass 
river  in  close  proximity  to  the  Hudson  Bay  railway.  The  area  is  ai)])roximately 
71  s(piare  miles. 

Reindeer  Lake. — Discharges  into  the  Churchill  river  through  Reindeer  river, 
forming  one  of  the  chief  sources  of  the  former.  The  area  of  the  lake  is  approxi- 
mately 2,173  s(iuare  miles. 

Rice  River. — Tributary  of  the  Red  Deer,  rises  in  two  small  lakes  in  Tj).  23, 
R.  28,  W.P.M. 

Rice  River.  — Flows  into  lake  Winnii)eg  from  the  east,  mouth  in  'I'p.  27, 
R.  8,  E.P.M. 

Rock  Lake. — Lies  in  Tp.  3,  R.  13  and  11,  W.P.M.  It  forms  an  tmlargement 
of  tlu!  Ihunbina  river,  and  has  an  area  of  5-9  s(|uare  miles. 

Roaring  River. — Bis(‘s  on  the  mu't hw(*stern  slo])c  of  the  Duck  nunintain, 
and  flows  west  and  northeast  into  Swan  river,  joining  lhi‘  latter  in  'I'p.  37,  IL  25, 
W.P.M. 

Rocky  Island  Lake. — bi(‘S  on  the  intcnprovincial  boundary  in  'I'p.  34.  It 
has  an  area  of  7 sipian*  niil(*s,  and  forms  the  conni'cting  link  between  tln‘  Bercns 
and  Pigeon  rivers,  to  both  of  which  rivc'rs  its  waters  are  added. 

Rolling  River.  'i'ril)utary  of  tin'  .Minnc'dosa,  drains  Ottt'r  lake  and  flows 
south  into  Minnedosa  rivt'r  in  d'p.  16,  K.  19,  W.P.M. 

Roseau  River.  Pises  to  tin*  south  of  NNhiteinouth  lake,  (lows  smitln'rly 
across  the  international  boundary  into  Minnesota,  drains  Ivose.’Ui  lake  and  then 
Hows  nort hw»‘stcrly,  re-»'rossing  tin'  international  bound.'iry  in  si'i'.  t>,  I'p.  I, 
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R.  8,  then  generally  westerlj^  joining  the  Red  opposite  Letellier.  It 

has  a drainage  area  of  approximately  1,950  square  miles. 

Sale  River. — Tributary  of  the  Red,  flows  southeaster!}’,  joining  the  Red 
near  St.  Norbert. 

Salt  Creek. — A tributary  of  the  Vermilion  river. 

Sandy  Lake. — Is  in  Tp.  18,  R.  20,  W.P.AI.  It  has  an  area  of  2-25  square 
miles,  and  forms  one  of  the  sources  of  the  Little  Saskatchewan  river. 

Sandy  River. — Flows  into  lake  Winnipeg  from  the  east,  Tp.  23,  R.  8,  E.P.M. 

Saskeram  Lake. — Lies  to  the  west  of  Pas.  It  has  an  area  of  98-5  square 
miles. 

Seine  River. — Tributary  of  the  Red,  flow’s  northw’esterly,  and  joins  the  Red 
w’ithin  the  city  limits  of  St.  Boniface. 

Setting  Lake. — An  expanse  of  Grass  river.  Interesting  in  view’  of  the 
possible  power  possibilities  of  that  stream.  The  area  is  approximately  64 
square  miles. 

Saskatchewan  River. — Is  one  of  the  most  important  rivers  entering  the  pro- 
vince of  Manitoba;  it  forms  one  of  the  chief  tributaries  of  lake  Winnipeg,  and 
has  a drainage  area  w’hich  extends  from  that  lake  westward  to  the  summit 
of  the  Rocky  mountains.  There  are  tw’o  main  branches  of  this  river,  know’n  as 
the  North  and  South  branches.  There  are  a number  of  streams  of  importance 
W’hich  form  the  South  branch;  of  these  may  be  mentioned  the  Bow’  river,  the 
Old  Man,  the  Belly,  the  St.  Mary’s,  and  the  Red  Deer.  The  North  branch, 
w’hile  subdivided  into  a number  of  streams  and  of  practically  the  same  length 
as  the  South  branch,  has  not  as  many  streams  of  importance  entering  it;  of 
those  that  add  their  w’aters  to  this  branch,  however,  the  ones  of  importance  are 
the  Clearwater  and  the  Battle.  The  total  drainage  area  of  the  Saskatchew’an 
is  155,000  square  miles. 

Setting  River. — Flow’s  into  Setting  lake  from  the  w’est. 

Shamattawa  River. — In  latitude  56°,  longitude  92°30'  flow’s  northwesterly 
into  the  Hayes  river,  of  wdiich  it  forms  one  of  the  main  tributaries;  God’s 
river  and  its  tributary  drainage  flow’ing  into  the  Shamattaw’a. 

Shell  River. — Tributary  of  the  Assiniboine,  rises  on  the  western  slope  of 
the  Duck  mountain,  w’ith  its  headwaters  in  Child’s  lake,  and  flows  south  and 
empties  into  the  Assiniboine  in  Tp.  23,  R.  29,  W.P.IM.  The  drainage  area  above 
Assessippi  is  930  square  miles. 

Shoal  Lake. — Is  connected  to  the  lake  of  the  Woods  by  a narrow  channel 
and  may  be  considered  as  an  arm  of  that  lake,  since  it  lies  at  the  same  elevation 
as  the  lake  of  the  Woods.  It  is  the  source  of  the  Greater  Winnipeg  w^ater  supply 
and  has  an  area  of  107  square  miles. 

Shoal  Lake. — Lies  in  Tps.  15  to  19,  R.  1 and  2,  W.P.IM.  It  has  an  area  of 
87  • 5 square  miles.  This  lake  has  neither  tributary  nor  outlet. 

Shoal  River. — Drains  Sw’an  lake  into  lake  Winnipegosis,  entering  the  latter 
in  Tp.  43,  R.  23,  W.P.M. 

Siegner  Lake. — Lies  in  Tp.  15,  R.  15,  E.P.M.,  has  an  area  of  approximately 
5-2  square  miles. 

Singoosk  Lake. — Lies  in  Tp.  31,  R.  24,  W.P.IM.  Forms  the  headwaters  of 
the  Valley  river.  It  has  an  area  of  5-5  square  miles. 

Sipiwesk  Lake. — An  expanse  of  the  Nelson  river  below  Chain  of  Rock  rapids. 
The  area  is  approximately  171  square  miles. 

Sisipuk  Lake. — An  expanse  of  the  Churchill  river,  just  above  Bloodstone 

falls. 

Skunk  Creek. — Tributary  of  the  Assiniboine,  flow’s  w’est  and  empties  into 
the  Assiniboine  in  Tp.  21,  R.  29,  W.P.M. 

Smith  Creek. — Tributary  of  the  Assiniboine,  flow’s  south  and  east,  and 
empties  into  the  Assinil)oine  in  T]i.  21,  R.  29,  W.P.IM. 
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Smoking  Tent  River. — Tributary  of  the  Red  Deer,  flows  north  into  Red 
Deer,  joining  the  latter  in  Tp.  45,  R.  1,  W.2.M. 

Snowflake  Brook. — Rises  in  Rush  lake,  ^Minnesota,  and  flows  north,  joining 
the  Pembina  in  Tp.  1,  R.  9,  W.P.iM. 

Snowshoe  Lake. — Lies  in  Tps.  21  and  22,  R.  17,  E.P.M.  It  forms  part  of 
the  drainage  system  of  the  Oiseau  river.  The  area  is  22-6  square  miles. 

Souris  River. — Tributary  of  the  Assiniboine,  joins  the  latter  in  Tp.  8,  R. 
16,  W.P.M.  It  has  a drainage  area  of  22,500  square  miles,  of  which  8,840 
square  miles  lies  in  L'nited  States  territory.  The  flow  varies  between  4 and 
1,434  c.f.s.,  as  recorded  at  the  metering  station  at  Wawanesa  about  6 miles 
from  the  mouth. 

South  Duck  River. — Rises  on  the  eastern  slope  of  the  Duck  mountain,  and 
flows  east  and  north  into  lake  Winnipegosis  at  Duck  bay. 

Southern  Indians  Lake. — A large  expanse  of  the  Churchill  river,  which  lies 
just  above  Missi  falls.  It  has  an  area  of  approximately  760  square  miles. 

Spence  Lake. — Discharges  into  lake  ^Manitoba.  It  lies  in  Tps.  29  and  30, 
R.  16,  W.P.iM.,  and  has  an  area  of  4 square  miles. 

Split  Lake. — An  expanse  of  the  Nelson  river  below  Cross  lake  on  the  same 
river.  The  area  is  173  square  miles. 

Squirrel  Creek. — A tributary  of  the  Whitemud  river,  flows  northeasterly 
joining  the  Whitemud  in  Tp.  13,  R.  9,  W.P.M. 

St.  Martin  Lake. — Forms  the  last  expanse  in  the  chain  of  lakes  which  drain 
into  lake  Winnipeg.  It  has  flowing  into  it  the  Fairford  river,  which  drains 
lake  'Manitoba  and  is,  in  turn,  drained  by  the  Dauphin  river  directly  into  Stur- 
geon bay,  an  arm  of  lake  Winnipeg.  It  has  an  area  of  139  square  miles. 

Steep  Rock  River. — Has  its  source  in  two  small  lakes  on  the  northeastern 
slope  of  Porcupine  mountains;  flows  northeasterly  into  Dawson  bay,  lake 
Winnipegosis. 

Stony  Creek. — Tributary  of  Willow  Creek,  joining  the  latter  1 mile  south- 
east of  Neepawa. 

Swan  River. — Rises  on  the  western  slope  of  the  Porcupine  mountain,  flows 
south  and  crosses  the  second  meridian  in  Tp.  34,  and  then  northeasterly  into 
Swan  lake,  emptying  into  the  latter  in  Tp.  40,  R.  23,  W.P.M.  The  drainage 
area  above  the  metering  station  at  Swan  river  on  the  Canadian  Northern 
railway  is  1,400  square  miles. 

Swan  Lake. — Lies  in  Tps.  39,  40,  and  41,  R.  22,  23,  and  24,  W.P.M.  It 
has  an  area  of  119  square  miles,  and  forms  the  basin  into  which  two  rivers,  the 
Woody  and  the  Swan,  which  have  their  source  on  Porcupine  mountain,  drain. 
It  is  drained  by  the  Shell  river  into  Dawson  bay,  an  arm  of  lake  Winnipegosis. 

Swan  Lake. — In  Tps.  4 and  5,  R.  11,  W.P.^I.  It  is  an  enlargement  of  the 
Pembina,  and  has  an  area  of  4-7  square  miles. 

Three  J^oint  Lake. — On  the  Rurntwood  river,  being  an  exj^anse  of  that  stream. 
It  belongs  to  the  Nelson  River  drainage  area,  and  is  13-3  square  miles  in  extent. 

Thunder  Lake. — Lies  in  Tp.  43,  R.  5 and  6,  K.P.M.;  is  an  enlargement  of 
the  Po])lar  river.  It  has  an  area  of  aj^iiroximately  21  square  miles. 

Touchwood  Lake. — Drains  into  Clod’s  lake,  forming  ])art  of  the  Hayes  river 
drainages  system.  It  has  an  art^a  of  approximat(‘ly  2S  stpiare  miles. 

Turtle  River. — Flows  northerly  into  lake  Dau])hin,  joining  the  latt»r  in 
Tp.  24,  H.  16,  W.P.^L 

Valley  River.-  Pises  in  Siiig(U)sk  lake  on  the  westtrn  sloju*  of  the  Duck 
mountain;  flows  south  and  northeast,  (>mptying  into  lake  Dauphin  in  'I'p.  27, 
R.  IS,  W.P.M.  'I'he  drainagi*  area  above  tin*  Canadian  Northern  Railway 
crossing,  at  which  point  there  is  a metering  station,  is  l,t)-ltl  square  mih's. 

\'ennili(in  River.  Pises  on  tin*  nort lu'astt'in  slope  of  the  Piding  mount;dn, 
and  (lows  nort  heasterlv  into  l:d\e  Dau)>hin,  jttining  the  latter  ii\  Tp.  25,  P.  17, 
W.P.M. 
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Wanipigoio  River.- — Flows  into  lake  Winnipeg  from  the  east  in  Tp.  26,  R. 
9,  E.P.M. 

\\^aterhen  Lake. — Forms  an  expanse  in  the  drainage  system  of  the  Waterhen 
river,  which  is  the  connecting  stream  between  lake  Winnipegosis  and  lake 
Manitoba.  It  lies  in  Tps.  35,  36,  and  37,  R.  15  and  16,  W.P.M.  It  has  an 
area  of  75  square  miles. 

Wekusko  Lake. — A lake  draining  into  Grass  river,  interesting  from  a stand- 
point of  power  possibilities  on  that  stream.  The  lake  has  an  area  of  130  square 
miles. 

IFcsf  Hawk  Lake. — In  Tp.  9,  R.  17,  E.P.M.,  has  an  area  of  about  5-8  square 
miles,  and  forms  part  of  the  system  with  Cross  lake  and  lake  Jessica,  which 
finally  drains  into  the  Winnipeg  river  through  the  Whiteshell  river. 

Whirlpool  River. — A branch  of  the  Rolling  river,  flows  south  and  joins  the 
latter  in  Tp.  18,  R.  18,  W.P.M. 

Whitemoiith  Lake. — Lies  in  Tp.  3,  R.  13,  and  14  E.P.M.  It  has  an  area  of 
26-3  square  miles  and  forms  the  headwaters  of  the  Whitemouth  river. 

Whitemouth  River. — Tributary  of  the  Winnipeg,  rises  in  Whitemouth  lake, 
flows  northerly  and  empties  into  the  Winnipeg  in  sec.  34,  Tp.  13,  R.  11,  E.P.M. 
Above  the  Whitemouth  traffic  bridge  the  area  drained  is  1,400  square  miles. 

Whitemiid  River. — Tributary  of  the  Pembina,  joining  the  latter  in  Tp.  3, 
R.  15,  W.P.M.;  rises  on  the  northeasterly  slope  of  Turtle  mountain. 

Whitemud  River. — Flows  easterly  and  northerly  into  lake  Manitoba, 
joining  the  latter  in  Tp.  15,  R.  9,  W.P.M. 

Whiteshell  Lake. — Forms  the  headwaters  of  the  Whiteshell  river;  it  lies 
in  Tp.  13,  R.  16,  E.P.M.,  and  is  drained  by  the  Whiteshell  river  into  the  Winnipeg 
river.  The  area  of  the  lake  is  5 square  miles. 

Whitewater  Lake. — Lies  in  Tps.  3 and  4,  R.  21  anel  22,  W.P.M.  It  has  an 
area  of  29-8  square  miles,  and  is  feel  by  a number  of  small  streams  which  have 
their  source  on  the  northern  slope  of  Turtle  mountain.  This  lake  is  of  interest 
from  a standpoint  that  it  has  no  visible  outlet. 

Willow  Creek. — ^Tributary  of  the  Whitemud  river,  flows  northerly  and 
easterly,  joining  the  latter  in  Tp.  14,  R.  13,  W.P.IM. 

Wilson  River. — Rises  on  the  northern  slope  of  Riding  mountain  and  flows 
north  and  east  into  lake  Dauphin  in  Tp.  25,  R.  17,  W.P.M. 

Winnipeg  Lake. — Lies  wholly  within  the  province  of  Manitoba  and  occupiis 
a considerable  portion  of  the  southern  area  of  the  province.  It  is  one  of  the 
largest  fresh-water  lakes  on  the  continent,  having  a superficial  area  of  9,414 
square  miles.  It  is  260  miles  from  end  to  end,  and  has  an  average  width  of 
about  40  miles.  Lake  Winnipeg  forms  what  may  be  called  the  catching  basin 
or  regulation  basin,  for  a large  part  of  the  drainage  coming  from  that  part  of 
Western  Canada  lying  between  the  summit  of  the  Rockies  and  the  Great  Lakes, 
and  between  the  international  boundary  and  the  54th  jiarallel  of  latitude.  The 
Winnipeg  river  and  the  Red  river  add  their  waters  to  the  southern  part  of  the 
lake.  On  the  eastern  shore  a number  of  streams  of  somewhat  small  size  drain 
into  it.  On  the  west,  about  midway  between  the  north  and  south  extremities 
of  the  lake,  the  drainage  to  the  west  of  the  lake  lying  within  the  province  of 
Manitoba  and  part  of  the  eastern  jiortion  of  Saskatchewan  flows  in  through 
the  Dauphin  river.  At  the  northwestern  corner  of  the  lake,  the  Saskatchewan 
empties  in,  draining  ])erhaps  the  largest  area  of  any  of  the  several  rivers  which 
form  part  of  the  drainage  system.  At  the  northern  end  of  the  lake  the  Nelson 
river,  which  is  the  only  river  flowing  from  the  lake,  has  its  source.  It  will  be 
seen  from  this  brief  descrijflion  what  an  important  bearing  lake  Winnipeg  has 
upon  the  flow  of  the  Nelson  river. 

11  tnnipeg  River. — Which  has  as  its  source  the  lake  of  the  Woods  and 
contributary  drainage,  is  among  the  most  notalfle  rivers  on  the  continent  in 


ilAXITORA  HYDROGRAPHIC  SURVEY 


271 


SESSIONAL  PAPER  No.  25f 

regard  to  its  potential  power  possibilities.  The  total  drainage  area  of  the 
Winnipeg  river  is  53,500  square  miles.  Of  this,  49,100  lies  above  the  mouth 
of  the  English  river,  one  of  the  main  tributaries,  the  latter  having  a drainage 
area  of  21,600  square  miles.  The  total  fall  of  the  Winnipeg  river  between  the 
lake  of  the  Woods  outlet  and  lake  Winnipeg  is  approximately  350  feet.  Of  this, 
approximately  320  feet  is  capable  of  development.  The  number  of  lakes 
within  the  upper  drainage  area,  some  111,  varying  in  size  from  2 to  1,500  square 
miles,  have  a noticeable  natural  regulating  effect  upon  the  discharge  of  the 
river,  the  minimum  flow  being  approximately  12,000  c.f.s.  By  means  of  storage 
on  the  lake  of  the  Woods,  this  may  be  increaseed  to  20,000  c.f.s.,  giving  very 
complete  regulation  of  the  river. 

Winnipegosis  Lake. — Is  connected  to  lake  ^Manitoba  by  the  Waterhen  river 
through  which  stream  it  drains  into  the  latter  lake.  It  has  an  area  of  1,995 
square  miles,  and  lies  at  an  elevation  of  approximately  828  feet  above  sea-level. 
A number  of  streams  and  lakes  which  have  their  source  in  the  Riding,  Duck, 
and  Porcupine  mountains  in  the  western  part  of  the  province,  drain  into  a 
basin  which  is  formed  by  it. 

Wintering  Lake. — Is  an  expanse  of  the  Grass  river,  and  lies  jus  to  the  west 
of  the  Hudson  Bay  railway.  It  has  an  area  of  approximately  33  square  miles. 

Witchai  Lake. — An  expanse  of  the  Grass  river.  It  discharges  through  Grass 
river  into  the  Nelson.  The  area  of  the  lake  is  approximately  13  square  miles. 

Woody  River. — Rises  in  a small  lake  in  Tp.  38,  R.  31,  W.P.M.,  flows  south- 
east and  then  northeast  into  Swan  lake  in  Tp.  41,  R.  24,  W.P.M. 

Wuskwatin  Lake. — An  expanse  of  the  Burntwood  river,  forming  part  of  the 
Hayes  River  drainage  system.  The  area  of  the  lake  is  approximately  16  square 
miles. 
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Monthly  discharge 242 

Gazetteer 260 

Brownlee’s  Creek  (Rainy  Lake). 

Discharge  measurements  249 

Burntwood  Lake. 

Gazetteer 260 
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Gazetter 260 


Butnau  Lake. 

Gazetteer , 260 
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Gazetteer 260 
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Cable  Stations  (for  metering) 24 
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Gazetteer 260 
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Gazetteer * 260 
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Gazetteer 260 
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Child’s  Lake. 

Gazetteer 

Churchill  River. 

Gazetteer 

Clear  Creek. 

Gazetteer 

Clear  Lake 

Gazetteer 

Clearwater  Lake. 

Gazetteer 

Clearwater  River. 

Gazetteer 

Cook  Creek. 

Gazetteer 

Convenient  equivalents 

Cormorant  Lake. 

Gazetteer 

Cranberry  River,  (Rainy  Lake). 

Discharge  measurement 

Cranberry  Lake. 

Gazetteer 

Cross  Lake. 

Gazetteer 

Cross  Lake. 

Gazetteer 

Cross  Lake. 

Gazetteer 

Crow  Duck  Lake.  ^ 

Gazetteer ' 

Current  Meter — Determination  of  velocity  by 

Cypress  River 
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Description  of  station 

Discharge  measurements 
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Data,  explanation  of , 27 

“ preparation  of . ...  ’ 25 
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Dauphin  River. 

Gazetteer 361 
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Gazetteer 262 

Deer  Horn  Creek. 

Gazetteer 262 
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Gazetteer . . 262 

Discharge— .Methods  of  deteniiining 14 
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Eating  Point  Creek. 

Discharge  measurements 254 

Ebb  and  Flow  Lake. 

Gazetteer 262 
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Gazetteer 262 

Elbow  Lake. 

Gazetteer 262 
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Discharge  measurements 250 
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Gazetteer 262 
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Discharge  measurements 247 

Gazetteer 262 
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Gazetteer 262 

Family  Lake. 
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Goose  River. 

Gazetteer 263 
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Discharge  measurement 249 
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Gazetteer 263 

Hayes  River. 
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Gazetteer 


PtGB. 

264 


is: 

lS-5 

1S6 

ISS 


ISS 

1S9 


199 

1S9 

1S9 

191 


264 


Little  Swan  River. 
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Overflowing  River. 
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Partridge  Crop  Lake. 
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Gazetteer 266 

Pembina  River 144 

Pembina  River  (La  Riviere). 

Discharge  measurements 146 

Gazetteer 266 

Pembina  River  (Xeche,  N.D.). 

Monthly  discharge  190.3-1910 144 
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Discharge  measurements 117 

Monthly  discharge 122 

Pinawa  Channel,  Winnipeg  Street  Ry.  Power  House. 

Description  of  Station  123 

Discharge  .Measurements  124 

Daily  gauge  height  and  discharge , 127 
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Portage  Creek. 
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Preparation  of  Data 25 
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Progress  report r 3 
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Qu’Appelle  River. 
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Rainfall — .\nnual 
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Rainy  River 31 
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Red  Deer  River  (Erwood). 

Description  of  station 

Discharge  measurements 
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Gazetteer 
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Gazetteer 
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Gazetteer 
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Sale  River 
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Shamattawa  River. 

Gazetteer 268 

Shell  River 178 

Shell  River. 

Gazetteer 268 

Shell  River  (Assessippi). 

Daily  gauge  height  and  discharge 180 
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Souris  River. 
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Gazetteer 263 
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Gazetteer 269 
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Discharge  measurement 249 
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